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PHILOSOPHY. 

JANUARV, 1822. 



Artici^ I. 

Further Regeatxhea on the MMiutic Jphanmena produced. b^ 
Electridty ; with some aem Experimtnts on the Profertiei iff , 
Electrified Bodiet in iheir Relatioru to conductirx Poven and 
Temperature* By Sir Hnmj^ Davy, Bart PRS. 

I. In my letter to Dr. Wollastcni on the new facts dificovered 
fay M. Oersted, which the Society has dooe me the hoaour to 
publish, I meutioDed, that I was pat able to reoder a bar of at«el 
magnetic by traaBmitting the electrical discharge across it 
through a tube filled with sulpbuxic acid ; and 1 have likewise 
mentioned, that the electrical (Tischarge passed across a piece of . 
flteel through air, rendei^ed if less magnetic than when passed 
through a metallic wire ; and I attributed the first circumstance 
to the sulphuric acid being too bad a conductor .to transmit a 
sufficient quantity of electricity for Haa effect ; and the second, 
to the electricity passing through air in a more diffiised state than 

. through metals. 

To gain some distinct knowledge on the relations of the dif- 
ferent conductors to the magnetism' produced by electricity, I 
instituted a series oF experimeots, wmch led to very decisive 
results, and confirmed my first views. 

II. I found that the magnetic pheenpmena were precisely the 
same, whether the electricity was small in quantity, and passing 
throush good conductors of considerable magnitude ; or, whe- 
ther tae conductors were so imperfect as to convey only a small 
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2 Sir H. Davy on the M<^aetic Plumomena [Ja n. 

ijuautity- of electricity ; aod in both cases they were neither 
attractive of each other, uor of iroa filiogs, and not affected by 
the tna^et ; and the only proof of their being magnetic, was 
their occasioning a certain •sntall. dsviatioa otthe magnetized 
needle. • 

Thus, a large piece of charcoal placed in the circuit of a very 
powerful battery, being a very bad conductor compared with the 
metals, would not affect the conTpass needle at all, unless it had 
a very large contact with tite metallic part of the circuit ; and if 
a small wire was made^to touch it in the. circuit only in a few 
boints, that,\^rG 0H 'n«t g^i^tl^ ' [¥>*:eiA of attracting iroa 
filings ; though, when it was made to touch a surface of platinum 
foil coiled round the end of the charcoal, a shght effect of this 
kind was produced- And iiriTUhUfitlL manner fused hydrate of 
potassa, one of the beat of the imperfect conductors, could never 
be made to exert any. &ttrACtL>^ Totc6''-ofi 'ii^n filings, nor could 
the smallest filaments of cotton moistened by solution of 
hydrate of potassa, placed m- the circuit, be made to move by 
the magnet ; nor did steel needles floating on cork on an elec- 
trized solution of this kind, placed in the voltaic circuit, gain any 
polarity ; and the only prooi' ef ' the iriftgnetic powers of electri- 
city passing through such a fluid, was afforded by its effect upon 
tbe'nVAgn'<^«l%td^»^l«, when ' the' iBetkllic^'«arfa««9; plhnges'in 
tti# ftfiitj'WW* oPconfiiidertMeextbnl; 'Hmtthe mobility'of tHe 
p«M» ti^flb'id»'dtd^niM^0tcWfet^#MitJi«lr'nia^aetlc' powers' a» 
developed fe^'elecrfrteityv l'pF&P«iiby'tiGOttifymgrt»ttGat^i and 
Newton's metal fused, m small tubes. These tubes, placed in a 
prtper V6ltitifc' citctiit, attracttKl'irOTCfiti'ngS; sCrtd gtffectfagnetic 
pbwrtrttk'needies; ri^Jf *d-'ahy.^;tltttiotiofHhe^merc«fy ornretal^ 
wnlHfi, ettlfef in' conSeanehce' (rf" m*4ft!nieRl ratJti&n' or'heat, 
aJfer-orsy^pWitf'tHei^'prfarttj'. ■ ' 

.HI'. Imperfect Ctttd(ieT!ihfe='ffiiW9^a«-n0t'gtWpofeYiiy*td-9tfefe!' 
whferi - dectrtcity-is 'pS^wdtfirbugh' tlleiti ■; ' birt-elec«WeiW^pftS^* 
tUtot^ aif 'pi|odec«s^tfira effJfct. HfeaSOtSBg on-ttris pft^enortie-- 
norj; atid' on'tl*' eiflreWie nidfljHity" of the partiticr of 'w*; V 
cOhdltiftSd; a^'WrA^^-hald 'likewise d6ne fhwi other- ctifisider-i- 
atsbtiE;- that tW^.voltiticcfeTTfene'rn'aiy-'vfftuld'bsafficted'bythe'- 
jriaglitK tiSttWin-myfiftttriaii iWiich I'have;referredtb ina^ 
note to my former paper, and in other trials mad,e stete^Uising' 
t<ra'weak a Magnet; b(rt rhirtie'la1*!y hft'dcotn^ie succefeU ; 
aild'the experiment eXWbits'avfety striking (ihEfliomewon; 

-Mt. Pepye-halving^httd'tfie gOorniesStd charge tlfe grftait'bat-- 
tery of the London Institutioii, cbnSistid^ of 2000 dftoble plitcs' 
of^zinC aild copper; witji admixture of 1 168' parts of watfer; 108 
pwtjf of ifitrOus acidj and 25 parts of suljphuric 'atld, the'polcB' 
weWcoobected by charcoal, sfr'aStoifitrire an- aW, of^cokfraii' 
of' etetttiaal' hghi; vAryiflg itf length'- from ofir tb- fbffr' ifleheS", 
according to toe state of rarefaction of the atmosphere in which 
it was prodflbwdS''^Q'*-p gWi i <tf ni t giim ^-bMiag' preheated to 

D:,t.:f:kv,G00gIC 



1 823.] : prodmetd by Ektlrmty. 3 ■■ 

thw are or columa, having itnpi^e at a very acute angla t» ity 
tWarc, or column, was attracted or repelled with a rotatoty 
raaHHan^ or made to Tevolve, by placing the poles- in different' 
pontKHis, according to the same law as the eleotnfied cyhndera 
ofplatinnm deacribed in my laat paper, heiag repelled wbea the 
negatire pole waa on the ngbt hand by the' noi4h pole of the 
magnet, and attsactcd by the south pole> aad vice vmk. 

.It- was -proved by several expenmeDts that the motion de- 
pteded entirely upon the magnetism, and not-upon the electricii 
indaotive power of the magnet, for masses of Hoft'itoa,r of of 
other metds, produced no effect. - 

The electrical arc of c<rfumn of flame was more- easily affecbed 
by the magnet, and its motion was more rapid when it passed 
tiiKiugh dense than through rarified air ; and in this case, the 
conducting medium or chain of aerifbnn particles wis much 
shbrter. 

I tried to gain similar restdts with ctMrentsisf common eleotri* 
ciby sent through flame, and in vacuo. They were alwaya 
amcted by the m^net; but it was not possible to obtain so' 
decided a remit as with voltaic electricity, because the magnet 
itaelf-beeame electricsd by induction, and that whether ib was 
insulated-, or don&ecteti with Uie ground.* 

IV. Metals; it is well known, readily transmit large quantities 
ot^electticity^ aad the obvious limit to the quantity which they 
aiv capable of ttananutung seems to be. their ^iUlity, orvolatt-- 
lization by the beat which electricity produces in its- passage- 
thvough bodies. 

.N^ow I had found in several- experimeats, that the intensity of 
this heat was -connected with the nature ofthe medium by which 
the body was snrrounded ; thiis a wire of platinum which was 
readiiy- fused by transmitting, the- charge from a voltaic battery 
in the exhausted receiver of anaiNpurapj acquired in airaniuch 
lower degree- of temperature. Reasoning on this cipcumataade, 
it ocourred'to me, that by placing wires in a medium much 
denser thanair, such as ether, alcohol^ oils, or water, rl miglit 
eiffible them to tranBmifca much higher cbai^ of electrioity than 
they could convey without being destroyed in air ; and thus not. 
o^ gain some- new resnlts as to the magnetic states -of sach 
witCBj bub likewise, perhaps, determine toe actual limits-to Uie 
povMtB of 'different bodies to ccmduot electricity, and the rela* 
tiooa of these powers. 

A wire of {uatinam of ^^^^^ ofthreetnches in length, was fused 
in air, by being made to transmit t^e electricity of two batteries 
of 'ten zinc plates of four inches with double copper, sUongly 

■^1 mtde WTCtd txnerimtou on iHe cAkn of cutnoti af decftUIH' tinmiKaBMuslp 
paning -itamigh mir in diAemM states of nrefaction in ibc- uin« and dutnat dneMiMtg, 
both from the voltuc uid connUOn ekctiical hatteries ; but I could not talabluh the ticl 
cf thdi taagnedc Rttilicclani or Tcpulnolw with T^^d to each other, which prabably 
wa*-mteff WlbJ teapNalKBty of EnUli^g.tlMM ■ufOdaMl)' tiawv 

b2 f- \ 
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4 Sir H. Davy on the Magnetic PfuBtiomena [Jan. ' 

charged : a similar wire was placed in Bulphuhc ether, and the ' 
charge trflnsmitted through it. It became surrounded by glo- 
bules of gas; but no other chaage> took place; and in Uiia ■ 
situation it bore the discharge from twelve batteiiea of the same ; 
kiad, eshibiting the same phtenomena. When only about an > 
inch of it was heated by this high power in ether, it made the 
ether boil, and became white hot under the globules of vapour, -. 
and then rapidly dedomposed the ether, but it did not fuse. 
When oil or water was substituted for the ether, the length of , 
the wire, remaining the same, it was partially covered with small - 
globules of gas, but did not become red hot. 

On trying the magnetic powers of this wire in water, they were 
found to be very ^reat, and the quantity of iron filings that it 
attracted was such as to form a cylinder round it, of nearly ^9 • 
tenth of an inch in diameter. 

To ascertain whether short lengths of fine wire, prevented 
from fusing by being kept cool, transmitted the whole electrici^ 
of powerml voltcuc batteries, I made a second independent 
circuit from the ends of the battery with silver wires in water, so ■ 
that the chemical decomposition of the water indicated a resi- 
duum of electricity in the battery. Operating in this way, I 
found that an inch of wire of platinum of -j-i-ir, kept cool by water, ■ 
left a great residual charge of electricity in a combination of 
twelve batteries of the same kind asthose above mentioned; and < 
after making several trials, I found that it was barely adequate ' 
to discharge six batterios. 

V. Having determined that there was a limit to. the quantity . 
of electricity which wires were capable of transmitting, it became 
easy to institute experiments on the different conducting powers 
of different metallic substances, and on the relation of this power - 
to the temperature, mass, surtiice, or length, of the conducting 
body, and to the conditions of electro-magnetic action. 

laese experiments were made as nearly as possible under the 
seune circumstances, the same connecting copper wires being 
used in all cases, their diameter being more than one-tenth of 
an inch, and the contact being always preserved perfect ; and 
parts of the same solutions of acid and water were employed in 
the different batteries, and the same silver wires and broken ' 
circuit with water were employed in the different trials ; and ' 
when no globules of gas were observedupon the negative silver 
vjire of the second circuit, it was concluded that the metallic ■ 
conducting chain, or the piimaiy circuit, was adequate to the 
discharge of the combination. To describe more minutely all 
the precautions observed, would be tedious to those persons ■ 
who are awustomed to experiments with the voltaic apparatus, 
and umnfliigible to others ; and after all, in researches of this 
nature, it is impossible to gain more than approximations to true ' 
results ; for the gas disengaged upon the plates, the different 
distances of the connecting plates, and the slight difference of 
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time >• making the connections, all interfere with their perfect 
acccacy. 

The most remarkable general result that I obtained by these 
jcsearcbes, and which I shall mention first, as it influences all 
the others, was, Uiat (Ac conducting power of metallic bodies varied 
with the temperature, and was lower in some inverse ratio as the 
teinperature was higher. 

Thus a wire of platinum of -^, and three inches in length, 
when kept cool by oil, discharged the electricity of two Bat- 
teries, or of 20 double plates ; but when suffered to be heated 
by exposure' in the air, it barely discharged one battery. 

Whether the heat was occasioned by the electricity, or ap- 
plied to it from some other source, the effect was the same. 
Thus a wire of platinum, of such length and diameter as to dis- 
charge a combination without being considerably heated ; when 
the name of a spirit lamp was apphed to it so as to make a part 
of it red hot, lost its power of discharging the whole electricity 
of the battery, as was shown by the disengagement of abund- 
ance of gas in the secondary circuit; which disengagement 
ceased as soon as the source of heat was withdrawn. 

There are several mode? of exhibiting this fact, so as to pro- 
duce effects which, till they are witnessed, must almost appear 
impossible. Thus, let a fine wire of platinum of four or five 
inches in length be placed in a voltaic circuit, so that the elec- 
tricity passing through it may heat the whole of it to redness, 
and let the Same of a spirit lamp he applied to any part of it, ao 
as to heat that part to whiteness, the rest of tne wire will 
instantly become cooled below the point of visible ignition. For 
the converse of the experiment, let a piece of ice or a stream of 
. cold air be applied to a part of the wire ; the other parts will 
' immediately become much hotter ; and from a red, will rise to a 
white heat. The quantity of electricity that can pass through 
. that part of the wire submitted to the changes of temperature u< 
, so much smaller when it is hot than when it is cold, that 
the absolute temperature of the whole wire is diminished by 
heating a part of it, and, vice versa, increased by cooling a part 
of it. y 

In comparing the conducting powers of different metals, I 
found much greater differences than I had expected. Thus six 
inches of silver wire of -^^ dischai^ed the whole of the electri- 
city of 65 pair of plates of zinc and double copper made active 
by a mixture of about one part of nitric acid of commerce, and 
35 parts of water. Six inches of copper wire of the same diame- 
ter discharged the electricity of 56 pairs of the same combina- 
tion, six inches of tin of the same diameter carried off that of 12 
only, the same quantity of wire of platinum that of 11, and of 
iron that of 9. Six inches of wire of lead of -j^ seemed equal 
in their conducting powers to the same length of copper wire of 
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-j^^. A)) the wires were kept as cool as possible by imnersion 
in a. basin of water.* 

I made a number of experiments of Uie same kind, but the 
resutts were never precisely alike, though ihey some^^g 
upproached very near each other. When tbe batteiies were 
hi^ly charged, so that the intensity of tbe electricity was higher, 
the difTereoces were less between the best aod worst oonductore, 
and they were greater when the charge was extremely feeble. 
Thus, with a fresh charge of abont one part of nitric acid, add 
nine parts of water, wire^ of -j-f^ of silver and plaUnutn'gTe 
inches long, disobai^ed respectively the electricity of 30, ^and 
Mven^loDDle plates. 

Finding that when different portions of the same wire plunged 
in a non<coBd noting fluid were connected with different parta of 
the same battery equally ehw^ed, their conducting powers 
4^peared in the inverse ratio of thdr lengths; bo, when aiz 

.inches of wire of platinum of ij-J^ dischai^d the electricity of 
,10 double plates, 3 inches discharged that of 20, 1^ inch that of 

^40, and 1 inch that of fiO; it occurred tome that tbe condueAing 
powers of the different metals might be mcve eanly oomparM 

•iQ this way, as it would be possible to make the contacts in less 

; time- than when the batteries were changed, and conseqoently 

.with less variation in the chant;e. 

Operating in this way, I ascertained that in discharging the 
'electricity of 60 pairs of plates, 1 inch of platinum was- equal to 
about 6 inches of silver, to 6^ inohes of copper, to 4 of goldy (o 
9*8 of lead, to about -f^y of palladium, and -^ of iron, all tbe 

^metals being in a cobling'Suia medium. 

Lfound, as might have been expected, that the conduotiog 

Jnwerof a wire for electricity, in batteriesof the size aMl Burn- 
er of plates just described, was neariy directly as tbe raass; 
thus, waenacertain length'of wire of platinum dischargodcne 
battery ,+ the same length of wire of six times the weight <dis- 
'Char^ed six batteries ; .and the effect was exactiy the ^ same, 
provided the wares were kept cool, whether the mass -was a 
siqgle wire, or composed of stx of the. smaller wires in contact 
with each other. Tnis result aloae showed, that surface bad 'no 
-relation. to- conducting power, at least'for electricity of this 
'kind, and it was more distinctly proved by a direct experiment ; 
-equal lengtits and-eqnal weiglite of wire of platinum, <Hie round, 
'and one flattened by being pas«ed transvnsely thcough r(4tefB 
«o as to have six or seven times' t^ flurfaoe, were '0«>mpared-.as 
-to conducting powers : the flattened wire was the htet conduc- 
tor in air from its greater cooling^ powers, but in water no difier- 
-'«noe could be perceived between them. 

* Water i* 10 bad a ondwto);, llwt in mpmimnfaof.thii kind, <iM4Aatiinfji<te 
'■^cctcdiltooethel; ind th«*e dnitii wen equal in all tbn nqitnintDta. 
t AfootV^winirdgbedl-lSgnHiu; •fooloftbiMhn,tt-TgTKlOi. 
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•VI. I tned'to BKAe« coeopuisoa b«tw«ea tbe coad««|ii^ 
powers of fluid nMBttraa Mid marcokl and Utoae of nieteb. 'Sic 
wotMB of]^atiauBiifoil,-aa inch and ooe-fifth broad, ivere plaaAl 
in a veMel which could be ^ed with ' anjr saline sdution ; wad 
>a<fiimilar pieee of platiaum plae«d opposite at an iiteh- diataaoQ^; 
'die ''Wb(4e WM t^en made part of a voltaic oirevit, which. had 
likewise -aootber terminatioQ 1^ silver wires io water ; aad««Iif- 
tien of ealte added, till gas caased to 'bo liberated from the imm 
tive «lver wire. InBev«rat trials of thia.kiod/it.was found toit 
the 4vbc^ of the surface ^f six inches, even with'the strongeat 
•s^utioBs -of cMMMD-salt, was insafficient to ' oan^- off the. 4ea- 
tnetty even «f two pair of platas; and a strong solution '4f 
potaaea carried off the -electricity ofthreepair of plates caly; 
whereas an inch of -wive of platinum of ^-^ (as has beea stated) 
carried ofi'-'all tbe.electricitv of 60 pair (>f plates. Tite gas libs- 
rated upon the surface' of the metals when they are placed ia 
^ids, • renders it inpOBsiUe to gain accurate results ; but the 

iCCMMbictingpowerof the best -fluid'OoaduotocB,-it seems pn^M^e 
fi«m these expericaents, must be aoioe hundreds of thousaiMl 

-times lesa than these of the. worst metallic conductors. 

A piece of well-burnt compact box^^ood charcoal wasplaoad 
in the eirouit, being -^ of an in^ wide by -^ thick, and con- 
nected ivith large sui^ces of jriatinam. It was found. that 
1 inch aad -^ carried ofifthe some quantity of. electricity- aa 

'Cinches of wire of platinum of .7^. 

Vil. I nade-«<nRe experiments with the hope of ascvrtaiiuBg 
the exact change of ratio of the conducting powers. depesKileat 

-upon the change of the intensity and quantity of electricity ; but 
I did not succeed in gaining «iq' other then the general result, 
that the Mgher the intensity of the ^ectricity, the lessdiffioulfy 
it bod inpassing tiirough bad conductors ; >and several reiaMJC- 
able pheenomena depend «pon this circamstanee. 

'Thus/ in a battery wberethe' quantity, of the electricity is very 
gpei^, and the intensity T«iy low, such as one composed of phUa 

'«f xioc-a^ copper, soAreuiged aatoactoalyas single plates of 

/friMa 20 to 30 Feet of surface each,'aad chaiged by a weak mix- 

>tttre of acid and water. Charcoal made to toueh only i«.a'f«w 

i^peiats 18 almost as much an iosuIatiQg body as water, and cannot 
be ignited, nor owi-wireaof plattainn beheated when their dia- 

'HMtU' is lesa thap -^ of an luch, and their length three or fear 
feet ; and a foot of platinum wire of -^ is scarcely heated -by 

■«ttCh a> battery, whilst the «aaM length of stiver wire of th&same 

-liiaaieter is made red bet; and the same lengths of flicker wires 

•«f'f^tkium or iron are intensely heated. 

-:lhe heat-produa«d<«here electricity of considerable intensity 

:»' ' pMOod ■ through ■ coaductots, amat always interfere wilh t&e 
exact knowledge of the changes of tbeir< conducting -powers, aa 
W -proved 1^ the foUowing saperiment : A battery «f 20 pwr of 

•fM6»4fmK,«ad.oapp«r,platiw lOtadiesby 6, wa» veryhigUy 
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charged inth a mixture bf citiic acid and water, so as to exhibit 
a ctmBtderable iotensi^ of electrical action,- and the illative 

.<«PDdact)ng powers of silver and platinum in air and water ascet^ 
tained by me^ins of it. -In air, 6 inches of wire of platinum of 

;»V> discharged on!y4 double plates, whilst 6 iaches of silver wire 
of the same diameter discharged the whole combination : the 

-platinum was strongly ignited in this experiment, whilst the 
silver was scarcely warm to the touch. On cooling the platinum 

;-wire by pladng it in water, it was found to discbarge 10 double 
plates. When the intensity of the electricity is veiy high, how- 
ever, even the cooling powers of fluid media are of htUe avail: 
thus I found that fine wire of platinum was fused by the dis- 
charge of a common- electrical battery under water ; so that the 

■ conducting power must always be diminished by the heat gene- 
rated, in a greater proportion as the intensity of the electricity 
is higher. ' 

It might, at first view, be supposed, that when a conductor 
placed in the circuit left a residuum of electricity in any battery, 
increase of the power of the battery, or of its surface, would not 
enable it to carry through any additional quantity. This, how- 
ever, is far from being the case. 

When saline solutions were placed in the circuit of a battery 
of 20 plates, though they discharged a very small quantity only 
of the electricity, when the troughs were only one quarter full^ 
yet their chemical decomposition exhibited the fact of a mudi 

- ki^er quantity passing through them, when the cells were filled 
with Auid. 

And a similar circumstance occurred with respect to a wire 
of platinum, of such a length an to leave a considerable residuum 
in a battery when only half its surface was used ; yet when the 
whole surface was employed, it became much hotter, and nevet-' 
theless left a still more considerable residuum. 

yill. I found long ago, that in increasing the number of alter- 

. nations of similar plates, the quantity of electricity seemed to 
increase as the number, at least as far as it could be judged of 
by the effects of heat upon wires ; but only within certain limits, 
beyond which the number appeared to diminish, i-ather than 
increase the quantity. Thus the 2000 double plates* of the 
London Institution, when aiTanged as one battery, would not 
ignite so much wire as a single battery of 10 plates with double 
copper. 

It is not easy to explain this result. Does the intensity mark 
the rapidity of the motion of the electricity 1 or merely its dimi- 
nishea attraction for the matter on which it acts ? and does this 
attraction become less in proportion as the circuit through which 
it parses, or In which it is generated, contains a greater number 
of alternations of bad conductors ? 

Mr. Children, in his account of the experiments made with 
his battery of large plates, has ingenioualy refeired the be«t 
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produced by the passage of electricity throng condnctors, to 
the resistance it meete with, and has supposed, what proves to 
be the fact, that the heat is in some inverse ratio to the conduct- 
ing power. The greatest heat, however, is produced in air, 
where there is reason to suppose the least resistaace ; and as 
the presence of heat rentiers bodies worse conductors, another 
view may be taken; namely, that the escitatioo of heat occth- 
siODs the imperfection of the conducting power. But tilt the 
causes of heat and of electricity are known, and of that pecuhar 
constitution of matter which excites the one, and transmits or 
propagates the other, our reasoning on this subject must be 
mconclusive. 

I found thnt wheq equal portions of wires of the same diame- 
ter, but of different metals, were connected together in the 
circuit of a powerful voltaic battery, acting as two surfaces, the 
metals were heated in the following order : iron most, then pal- 
ladium,' then platinum, then tin, then zinc, then gold, then lead, . 
then copper, and silver least of all. And from one experiment^ 
in which similar wires of platinnm and silver joined in the same 
circuit were placed in equal portions of oil, it appeared that the 
generation of heat was nearly inversely as tneir conducting ' 
power. Thus the silver raised the temperature of the oil only 
four degrees, whilst the platinum raised it 22. The same rela- 
tions to heat seem to exist, whatever is the intensity of the elec- 
tricity ; thus circuits of wires placed under water, and acted oa 
by the common electrical discharge, were heated in the sune 
order as by the voltaic battery, as was shown by their relative 
fusion ; thus, iron Aising before platinum, platinum before gold, 
and so on. 

If a chain be made of wire of platinum and silver, in alternate 
links soldered together, the silver wire being four or five times 

' the diameter of the platinum, and placed in a powerful voltaic 
circuit, the silver links are not sensibly heated, whilst all those 
of the platinum become intensely and equally ignited. This is 
an important experiment for investigating the nature of heat. If 
heat be supposed a substance, it cannot be imagined' to be 
expelled from the platinum ; because an unlimited quantity may 
be generated from the same platinum, i.e. as long as the electri- 
city is excited, or as often as it is renewed. Or if it be supposed 
to be identical with, or an element of, electricity, it ought to 
bear some relation to its quantity, and might be expectea to be 
the same in every part of the chain, or greatest in those parts 
nearest the battery. 

IX. The magnetism produced ^y electrici^, though with the 
same conductors it increases vrith the heat, as I mentioned in 
my last paper ; yet with different conductors I find it follows a 
very diflerent Jaw. Thus, when a chain is made of different 

.conducting wires, and they are placed in the same circuit, they 
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>tfl'eiluMi«qBalfnRgoetic-»oweis, -and iiJtg ♦p^wiMJ a n a ti lig 
yjf iron 'filmgs. So that tae augsetisa) aeems tfireetly as tlie 
'^DMktity of ^eebictty which they tnuumit. Aod.wttenin'tt 
-Jtighlv powerful voltaic battery, wires of the same diameters wMl 
4eii^;t»B, bat of which the best coAduotiog is tocRpable ofwhdtty 
■diwAargiag the battery, are mnde, 'Separately ana auoeeaoivefy, 
to form tlie circuit, they take up dtfiereat quantities of iroa 
HJiaeB, in some diiect. proportion to their coDducttogpoweis. 

'^us, in ooe experiment, two iaches «f wire of ^ of »i>tiioh 
'being used, ^Uer took, up ^-grains, copper 24, platiami 1 1 , ud 
■nrnnSiV. 



XhtanfwdiHmotnettr. By^Col. Beauifoy/FRS. 
(To tke Editor of tke AuMb opPiaiotofhif,) 

(n the kst aamber of the.^«Aa/», youdid.methe la^tui{*f 
-iwcrtu]^ the ile8crj.pliofl.And engnvifg of a^iww aaeiBometerr 
.njucfajit has b«ea Bvggasted, would hereiukred saoK.cofli(4et«> 
f^,tbeiaOQQmpftiv|ii)g teblea of the iBspalae of t^ wind. 
iLJuve,tibenf«Ke,the pleaswe to tbmmd ^ AMitexed. 
I remaio, dear Sir, truly yOHra, 
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Column 1, contains the revolutions of the,'fua«e. CoI«Maa'3» 
ftbe valaeofeachnvolution'in poundB.ftnNrdupoiee, asd decimal 
iptrtaofaBOuad. Gdlamn 3, tlte difiwMMes, ooe-tanth of which 
ru.the ivalue of ten dmuooa, vaA tbese laat tDtiq^M 'b«ii>g 
'dividtd 1^ 10, give the value of oBe divuioo. 

iExampU L.^-«S)qipQ»e jKhwi ions poundaaielMMig-^oJthe'^offl 
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Qi'-and that the action of tbe,wind'iiU)ved the hwulB'four tatas 
Mid 76 dinsiotifi. 

4ti*ma s= U-601S 

2-1578x76. ..,....,, = 1-6399 

Momentum ID Ibe 13-2411 

\Ex()»tp/e2.-^iippo8e'CH>6 ounce raspeDded to^the cofd^^aHtl 
thet the wind amoved the hand 60 dineiona. '100 •^■St^a^i^ •^ 
•0341 X 40 = 0136. 

1 turn 3=> 0?1972 

Sohtract .. 0-0136 

Momentum. 0- 1836 lbs. 



Article 'III. 

Chtmieal ■ Examination of ■Spi4efs"^Web. 
(To the Editor of the Annals of Philosophy.) 
BSSFECTED FBIGND, ManchttUr, Eleventh MmiA, 80, 1891. 

HAPFENtNG ashort time ago to apply the flame of a candle 
to a collection of spider's web, my attention was excited by the 
formation bf a lai^e quantity of dense white vapours vhich 
ascended duTing the corabustion. It-struck me that the pheno- 
menon was probably occasioned by a volatile stdt. 

The following particulars are all. which I have yet ascert^ned : 
I purpose to resume the inquiry ; and if any facts of interest 
shbidd {vflseBt theBtadvea, I >sbEJl again trouble thee^rith a 
.cwamunictttioD on the subject. , I : find that all «ebs havQ.not 
.{>f«cisely the sagie properties. Those .specimens which I|pu- 
«ared from a moist daik vatUtr^iffer from others obtained fcom 
.lighter.ond more airyisituatioDs. The fomier, by;theAddition«f 
•void water, afford a deefk-brewn cfdouved; solution; iwhUe tbrS 
~lftttet',^ve only a. tint, of yellow. .By lui wpUcation .of the 
DeG«mry testa, .1 find that ,the webs which I have lexjuaiBefl 
contain ume, togetber wijh. j^uxiatjc and sulphuric acids. A part 
of^e -first of the cold water solutions, just mentioned, was 
boiled in a flask ; when the ii|ater had evaporated, the residuum 
emitted a very ofiensive smell, resembling that of animal matter 
ndiat east-iqpon bet icos. When the hiat wa» ooktioucd, l^ere 
.«rot» o»pMtts/irhite feunes. iT^he-maUer Twaaining, 4utlcf thejtat 
«pMatiMi, :was of a brown cblour. To fekts.aMUer, irfa«n the 
■ W M c liJiMlo<i»lad,.a qua])tity<«f'fi*sh water 'Wu •d4«d; the 
MJation/wiBB jbea ^dlomd tateib fon fc^wftiwinntan. TlMfWler 
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, had by this means no colour imparted to it ; but, when tested 
with hydrochlorate of baiyta, a precipitate was instantly occa- 
sioned. Oxalate of ammonia produced a precipitate ; but nitrate 
of silver had not the least effect. Some of the first mentioned 
residuum, after having been well washed/ was heated to redness 
in a silver spoon ; tliere remained a greyish coloured earth, but it 
was not in sufficient quantity to' enable me to ascertain its pro- 
perties, it is not improbable, I imagine, that the white fumes 
were occasioned by muriate of ammonia ; and this conjecture is. 
countenanced by the circumstance, that if water be added to the 
residuum, no precipitate is produced by nitrate of silver. 

An accurate analysis of the spider's-web. might lead to some 
results interesting uike to the chemist, and to the student of 
natural history. 

I remain; thine very truly, O. S. 

P. S. I might also add, that subsequently to writing the pre- . 
ceding statement, I made a quantity of the web into apante with 
warm water j I then mixed it with a paste formed of warm water 
and hydrate of lime, when I found an immediate evolution of 
ammoaiacal gas, confirming my conjecture as to the presence of 
muriate of a 



Aulet and Exan^lesfor the perpetual Renewal ofheastt. 
By Mr. James Adams. 

(To the Editor of the Annah of Philosophy.) 
SIR, SHmhoutt,ntar F§!imtmA,Oel.U,\liSi, 

Hattng often had occasion to calculate the value of lease- 
hold property held on perpetual renewals, I deduced the follow- 
. ing particular rules from the more general ones given by the 
writers on Life Annuities, and having found them useful to 
myself, I judge that they may be useful to others who have 
similar calculations to make. Your inserting them with the 
following examples, &c. in the Annah of Philosophy, will oblige 
Your humble servant, 

Jaheb Adams. 



A lord of a manor grants to a tenant a piece of land on condi- 
tion that he builds on a certain part of it a substantial dweUing 
house and appendages, for which the tenant is to have.a lease 
on three of the best lives he can find, and that he and his suc- 
cessors shall be allowed to fill up the lease continufdly whsnerer 
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a life may drop, bypayingaproposed^neaiidaDiinHiKi/conTeD- i 
tionaiy rent, to find the landlord's interest in the lease. 

£iWe-— Subtract tbe value of the best life (taken from the . 
moBt approved ti^es) from the perpetuity; then it will be 

As the value of tbe best life 

I3 to the above difference, 

So is'three timeS the fine for each renewal ' 

To the present value of all the sums paid for renewing. 

Which, added to the yearly conTentioDaiy rent multiplied by (he - 
perpetuity, vnll give the present vaine of the landloid's iatereBt 
in the lease. 

Whea the interest is either4 or 5 percent, the numbers in tlie . 
following table multiplied by the fine for renewal, and the pro* . 
duct added to the yeaily coormtionvy rent multipUed by the 
peipetuity, will give the landlord's interest as t^ve : 

When ttw tables NanAeti eoaeapaDdinc Nuiabaa ao u m y euUag 
vttxgt. toipaixal. toftpacaBL 

. Carlisle ;..., 0-78936 0-67356 

France 094280 0-70073 

Swedw 1-00634 0-74298 

Northataipton 1-24640 0-94063 

Demoivre 1-44260 M0762 

London ,, 1-67317 ........ 1-19680 

Example 1. — A lessor grants a lease of a house to al^ssee on 
three of the best lives that can be found, with a perpetual right 
of renewal, subject to an annual conventionary rent of 30t. an 
heriot on the death of each life 3/. and the fine for renewal 3M. 
required the present value of the lessor's interest in the home, 
interest being 3^ per cent. 

Answer.— ^he value of the best life, from observations made 
in France, according to M. de Parceiuz, is 20'77, the value of , 

the perpetuity ^ = 28-57143, and 28-57143-20-77=7-80l43; ■ 

then by the rule we have, 20-77 : 7-80143 :: 3 (3 + 30) : 37-186, , 
the present value of all the heriots and fines, to which add 
28-67143 X 1-5 = 42-837, and the sum 80-042 = 80/. 0*. 10*1. , 
isthepresent value of the lessor's interest in the house. ■ 

Hxample 2. — A lease of .an estate is granted on Uiree of the 
best lives that can be found with a perpetual right of renewal, ' 
subject to an annuel conventionary rent of 2/. lUf. an heriot, on 
the death of eadi life 5/. and the fine for renewal 60/. ; required ; 
the present value of the landlord's interest in the estate, the rate , 
of interest 6 per cenL 

Answer, — The. value of the best life, from obaervations made 

at Citriislej is 14-526, the Value of the perpetuity -^ s= 16-667, ^ 
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uHtlfrGST - U-^6 » 3<U1; then by tike ni}e» m liavcf 
i4-526: 2*141 ::S(fi'4- 50|V :. 24*32, the presetit value ^ all tinv 
henMs .and fine*; tJWicoaTentionuyreDbmaki^Hdbf tk&pfl*- 
■ petuity is 2^ X ^= '|5= 41-666.Scc. 

Therefore, 24-32 + 41-666, Stc. == 65-986 = 66/. \9s. S^d. is 
tiie present value of-the landlord's interest in the estate. 

Example 3. — A lease of an e&tate is grilled on three of the 
best lives that can be found, with a perpetual right of renewal 
wicM-thebestlives also; subject toa 6at cS UOOL for eaeb' 
leUMlUt retpimd tbe^jffMeat vmlne of the laiEdlordfB inters* m • 
die estate, according to observations made at each of the |da««t < 
mauttomedid the foregHH^.taible, intereat b«iag::,eitiwr4 or 6 pAt 

Answir^—'Tiiti natobea 'stendai^ 'aEwnat Carbdle, and noder 
4 and 6 per cent.' atn--T%&^ aaA.'-575bd, £mh'o{ wfaich bene, 
multiplied by the fine for renewal (200/.) will produce 157-8727. 
»nd"iI4'7U respectively; which' are the preseflt values of the 
laudlord's interest in the estate, according to tbe Carlisle tables. 
In like 'manner, tberemaining vahies are found, aod-the whole 
set down' as under. 



Cariisle- tables'. 157?. 17i. 6^. 

French' tdbles-. 188 U* 2^. 

Swedish tables 201 1 4.^ 

KdrthamptoQ tabies. . . 249 5' 7 
Denwivre's hypothesis. 288 Iff' 4| ' 
London tables 314" 12- 8 



. 114/, 14j; 24d. 
. 140 -2 11' 

. 148 11 n 

. 186 2 6* 
. 221 le 54 
. 23ft- 3 2^. 



AMrbegfa the last two mentioned tables are not 'mudh used at'' 
present, yet seeing jthe different results prodaced by the precede 
in^fdur, ifwonld^ in myopiniott, beproper td advise such-per- 
80*18 wha mxyhave ocoaaion-to naW bargains wherein the ' 
probabilities oflives are iconcemed, tos^ulate that a particular 
table should be the ground work of their agreement; then, what- 
ever might be the conMqtiencg, it Ruitrtbe al^ded by. 

Wouldnot aatandOKl Wtoft^lesof mortaytybbas4emnAl« - 
and beoellcial iifthiscouat^y, a«sbandardtables-of weights and' 
measures ? 

Ail approximat« vfdae of an annuity on «-8iii^ life'' may ^be 
foutid as ibllowa within- putieuUirJiiuitB s 

Take batf tht'COtnpletaent of^«-^ to 63, andfindtheipK^ 
■efts' vAlW of-'N; per antHHn,' wMeH ooirespondB to the-iuJf 
coHf|}enentj a&d yOu wtt bavfe the<vidwft of the glvenlife for an 
annuity of 1/. nearly, the rate of interest being 4 per cent.. If! 
tbfr i«M i3f iQtei««t'be &per'«ent.' tako half 'UM'oou|ilenieiiti-of 
tbe~»yeH ^e t&'85,' ana moceed. as- abore, 'accotduuF to the 
Cirlisle tables. 
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If the -tableB of M. de Parceiux be used as given in Mr. 
Buly'B Annuities, take half tlie complement to 85 for 4 per cent, 
and to 84 for 5 per cent. The following table will sbow how 
near tbe true ana approximate values agree : 



CM)ial>'nMa4peTceBi.. 


PrMdu^ TM« 4 fft«Mk ' 






Half 


Yar'i 


Dife. 




Yew". 


H.lf 


Ymt'b 


JM^ 


Afl>. 


imrcbMe 


rs. 


pu«h« 


Mi- 


BUMuM 




porttaft 




by tabic. 


by rule. 






by table. 




by rule. 


. 


1 


19-79a 


!l9f, 


19-688 


--I04 


10 


I9t)08 


37* 


1^865 


-f-»47 


If) 


lO'sas 


W 


19-S68 


—an 


IK- 


.18-608 




18-665 


+ 168 


\r> 


18-950 


s»» 


18-786 




811 


■17-938 


^ 


18-011 


■h-078 


w 


18-36S 




18-M8 


—815 


vh- 


1T-4B0 


17-89B 


—188 




17-645 




n«o 


-■S06 


HO 


16-810 




46-496 


--3I4 




16«63- 




1S'603 


. — I8ff 


ny 


16-084 




15-6B8 


— 4M- 


SI 




i» 




—839 






» 


14-654 


-47fl 


4& 


■iS-me 


14-itK' 


-411 


*H' 


'13^4* 


IS'SSft 


—314' 


«U 


:14il0« 


«^l 


is-ew- 


;--«9»'' 


•W 


■18'MB' 


IT*' 


.ia<4« 


— ll«i- 




lU'eS9 




:18'65B 


;--eio 


M- 


u-ns 




11-118 


-OU' 




.irsso 




11 -ass 


+ ■088 




9-113 


:? 


9-685 


-088 








M8U' 


+ ■3*3 




8'039 ■ 


8-111 


'+•074 


rii- 


■ »90T' 


^•f 


81IS9 ' 


*-ns' 


7«- 


. fl404 


VA^ 


frMT. 


■ —OK' 


7(1 


6'709 




6-733 


■t--084 


75 


4-843 




4-45X, 


-•m' 


7P 


5-«99 


H' 


4-847 


-7-398 













CuMeTabUSpeicent. 


. Pucdox' Table 5 per cent ■ 




: ¥c»^ 1 Hdf { Y«N^l- 






iYe«'i 


'HkH 


VkiA 




Aft 


^^^'mbSJ ^, nJe.. 


*««■ 


l^ 


ns: 


"^^^tlit! 


T 


J1B«9' 


39^ H'Wt' 


>+^firt' 


1«- 


I6^2ts> 


w- 


16111 


+r*mr: 


10- 


16-^60 


37i 16'7S9 


.+ -iao 


15 


15-865 




16-888 




Ih 




35 u-mi ' 






15-469 




16-803 




«) 


15-81 T 


38i 15 903 




?,v- 




B9|: 


15-856 


+ -139'" 


VJ. 


15'S03 




1S-37B 


,+ -069 


.W 


14-693 




14-643 


--050 


.•m^ 


■14-788' 


a?r 


M-HOt 


+ ■041 


fl» 


14-1T3 


84* 


jS'94fl' 


■-■sW-' 


jtft 


U-1S7 




14094 


--03S 


40 


IS'459 




13-163 


--896 


w 


'itfmr 


stjf, 


1S^3«0' 


'— 06*-' 


4ft 


is-4ar' 


m 


la'87S 


--M* 




1»«48' 




18-469 


—18* 


W 


11-363 


n" 






flO 


ii-eeo 


I7jh 


1H83 


,^■178 


5K 


I0^84a 


144 


10139 


—103- 




I0-34T 




lOilSO 


+ 033 


M) 


BOOS 




8-863 


-140 




e-ffW 


iH 


9-1 JK 


+ -ISS' 


fl« 


7-S35 


H 


7-415 


-x-lW 


tw 


TlflB^ 






— »*s- 


11) 


. «-o»- 




5-1B0 




'*•, 


j' 6'336 


'i 


6'IS4 


-•ai8 








1" 



It will be observed that the half complementr form uitlime- 
tiita] professions whose oonmon difference is half of um^i 
He Btiidenf must be carafut-'Dot to misUike i^halfcompieBilmt 
for Ui« expetlatibn of the corre^tctadingiives. 
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Tabla of Temperature, and a Mathematical Dewltmtnent of the 
Causes and Laws of the Phanomena which have been adduced 
in Support of the Hypotheses of " Calorific Capacity, Latent 
Beat, Isc. By John Herapath, Esq. 

ICoMbi^edfivm ToL ii. p. Mi.) 

' Theory of Evaporation. 

Phop.XXIII. Peob.VIII. 

The weight* of two quantities of water rnd steam in contact 
beuig girea, and their common temperature, it is required to 
determine the temperature and quantities of water and steam, 
which will result from the mixture with them, in a given space, of 
a given weight of any other body whose baromertn and temper- 
ature are known; no chemical action being. supposed to take. 
place. 

1b the solutioa of this problem, we suppose no foreign 
cause to influence the resulte either by " radiation " or other- 
wise. 

Case 1. — Let us conceive the matter of the vessel to have no . 
effect. Put W, IT, and t, for the primitive weights of water and 
vapour and their common temperature ; and let Q, y, ?, and Q'j'- 
denote.the weight, baromerin, temperature, and volume or mag- . 
nitude of the other body. Let idso W denote the weight of 
water after the mixture, and r its temperature. Then by the 
principles we have already demonstrated 

T(Qs + nW+llw-6W0 = Q?C + (6W+U «,)(,... A 

Again : suppose v be the volume of unity weight.of water at 
the temperature T, and that it becomes o + if* (.t — T) at any 
other temperature t ; then we haveJW v + W-i- (t '*- T) for the 
volume occupied by the water in the mixture. In the same 
manner, if r v represent the volume of unity weight of vapour 

at the temperature T and elasticity E, we shall have ~-^ ' 

r V (W + w — WO for the volume of vapour in the mixture by 
Prop, 15 of the present paper, and the Theorem in the Annats 
for July, 1816. Whence putting S for the'given space in which, 
the nuxture is made, we have, by thequestion, supposing Q' at 
the temperature t becomes Q' + x (t— O X (t— O+Q' + 

W'4«++(T-T)} + Ajl^^(W + «,_W') = S B. 

ElimiaatiDg from A and B the quantity W', we shall hare an 
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«qp>tinio iarolvi^ <»ily r and known qimiririffi. The «J«« ^f 
T b&ag dstemuaed fkom thia eifuatiiati will «ft«n«ai^'eBaUe ib 
j|» deteanine tint of W, aiul coaee^uently the weight of Ute 



Cdve 2.~-Wb«o the matter and tempcarattue of the wa«el ane 
ft) be tftbea into account, w« nH^t subsUtate for thtm in the 
«(tn<itJwi A in the same manner as we hare for the mattef voA 
Icn^ratere of tiie body Q. Ai»i in the equation B> we auiat 
m^e an aBmrooce in the capacity S for the ^fect of coolimctwn 
or^tfiaaaion oo the capacity ia changing &om the tcmperatiuie 
»(the -vesaeL to the teimeratin'e t. By ^is meaos w« get t«&- 
aem eqaatiotu A, and fi, £Baa whidii dimioMiting W, aa hefere, 
we obtatB tiie value of r, and -^eace the oUiej* teqaiaitw of the 

Cpr. — By^cKSnte pioce&s we can fiad the iffed. of the oais- 
tene of a tjiuuttity of water and vapour at (hw teaip^atBre mitb 
wtoti^ giirea quantity of water aod vapotu- at tuMtber ta^a»- 
tme, the vm^aaty, tempersUmie, and matter of the vessel being 
given. From this we may find bow much water at a given ten^ 
perataice it would taJ^e, nfaen mtromitted ii^ a vessel ^led mA. 
-water and vapour of a giren temperature, to reduce the tempfiiv- 
^atwe or teasion of the mass &caii one given qaaotitiy to anotih«ir^ 
-as well aa many other things of ^ «imilar kind. • These ace, how- 
ever, problems whidi, though very interesting, we canaot, in Ui^ 
yi!caent.Btate of Hcience, eutbit in Soke equaticss ; and for Uut 
i»M»n I think it unoeceflBary h^« to puisu« the incpiiiy, 

Schaiitaa. 
Tlie theoiems cositained in tia» ipait af the pe^ent pmfmr 
contain all thai is Keceasuy to be known relatim to the ioect, 
•oondensatiiiHi, and liuws of aqueous vapour in the theory of tbfr 
mkeua engine. A jao^erate share of ingenuity will enaUe «a^ 
■ mill to a[^ily the f«inciples I hare developed to the restdJi^KW 
-of alBiost^ ac, |)cchaps, every proUem tiiat can arise oc he pee>- 
posed zelatiKe to the power and c^terattoiu of that useful ifisUw- 
ment. IhadjttODetime thougiUs styaelf of eitteiisg pretbf ^JJjT 
into tiie rcsohttion of the more practice easess but peiK^eisiag 
ttua was a matter of no unusual difficulty, vrbea the physical pact 
was clearly expounded, I have thought it better to ^iqdoy tte 
UUk time I have had to devote to these this^ to a more kimi- 
Mons devcdopnwac of my physical principles, and of the errHtame 
.1 iiave had at^nd to support 1^em,^pan to cramp esepart of 
the ai^ject without advantage to the other. 

Sometime ago i had pnaiDsed mysrif ta (iose the [neseiit 
BBseE with the last volume of tbe Aimak: and, £» this puipfaii, 
Aid availed mywAf of the kind taduisence ot the pcoprieiata ml 
■«ditGr.'to oeoupy in tke two or three last jmadiaala^lBitiMK 
<f Aot wack ^aaa ace: uauatty alkiwed to tingle udividu^a. 

Ntw Series, vol.. jit. c 
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However, ae I approached the end of the part which has just 

'been published, finding it utterly impracticable to close the 

'paper within the prescribed limits, I was in part prevailed on by 
the. Rev. Mr. Trimmer to undertake to try the success of my 

'inquiries on the laws of Chemical Combination, Decomposition, 
&c. lo this proposed inquiryj my attention was intended to be 
particularly directed to the inTeatigation of the meriu of the 

-atomic theory, which has been of Tate years so ably advocated 
by those distinguished philosophers, Kichter, Dalton, Gay- 
Lnssac, Thomson, Sec. Unhappuy other circumstances have so 
intervened to delay my taking up the inquiry that I find it 
impossible to prepare for the present number in the manner I 

^;ould wish; aad, therefore, I have thought it preferable to make 
the development of my views the subject of a future communica- 

-tion. However, it may not be uninteresting to philosophers to 
know, that though I have had but the opportunity of a few scat- 

-tered hours to consider the subjects, my principles have enabled 

'me to succeed in the demonsttalions ot the leading laws and 

Jbtenomena of Chemical Union. For instance, I have reason to 
elieve 1 have perfectly succeeded in demonstrating Dr. Richter's 
-phfenomena of saturation, which are the foundation of Dr. Wol- 
■laston's sliding rule of chemical equivalents ; Dr. Henry's laws 
"■of t^e absorption of gases ; Mr. Dalton's theory of definite pro- 
-pbrtions ; and a variety of <ither things which flow from them. 
■But of fdl the pbisnomena I have hitherto demonstrated in this 

fart of my inquiries, none have pleased me so well as the proof 
have been able to eive of M. Gay-Lussac's observation of the 
laws of volume in the chemical union or disunion of gaseous 
bodies. This proof, besides confirming the general views of Gay- 
jAissac, illustrates my theory of cavitation by a train of facts 
not less beautiful than unexpected ; nor when contemplated as 
the simple consequences of a simpler cause, less splendid than 
simple, nor less simple than consistent and evident. Indepeo- 
-dently of corroborating the consequences deduced from observa- 
. tion, the full development appearslikely to lead us to an uuinter- 
Tupted unclouded view of changes andpheenomena more refined 
than have yet been conceived ; but yet marked with that sim>- 
plicity which so strongly characterizes tlie ever conformable 
operations of nature. 

One singular thing flows from my investigations on this snb- 
ject perfectly consistent with what 1 bad anticipated in other 
pheenomena, and have rngptioned in page 257, and other places, 
m the last volume of the Annals : namely, that almait all che- 
mical combinations are preceded by a disuiiion of the particles 
■of the component bodies. Not only does it appear that the par- 
Jicles of the heavier gases, as oxygen and chlorine, which have 
commonly been conceived to be simple bodies, are decomposable, 
;biit also uat the particles of hydrogen are likewise decompose 
aUe; and that in the formatioa of water they are actually 

D.n.iized by Google 



. 1822.] Cautet of Calorific Capacity, Latent Heat, *c. 19 

. tiisected. In the combinatioD ofhydn^en with chlorine to fonn 

muriatic acid gas, the particles of hydrogen are Btill further 

■ divided ; luid fhave reason to believe there are other cases in 

which the division is carried to a much greater length. I have 

oflen sought for some satisfactory reason that philosophers 

: might have for ranking hydrogen among the elements, but have 

not yet met with any. Sir H. Davy thinks the great levity of 

hydrogen is an argument in favour of its elementary nature. 

Levity may certain^ induce us to think that the body in which 

' it most predominates approximates the nearest to an elementary 

' fiubstance;but insuchacaseas this, it can, it appearstome,byno 

means be considered a proof, or evenaprobable argument, ofhy- 

. drogenbeinganelemeut. Forinstance,iihydrogenbeesteemedan 

element because it is about 14|- lighter than common air, among 

what bodies must we rank light whose levity to that of hydrogen 

has, in the strictest sense of the word, no appreciable ratio? 

. Yet this very body, light, we have good reasous for believii^, 

. consists of molecules of at least seven diSerent sizes j and it is 

not absolutely certain that even these molecules are indivisible 

. atoms. Even the implied size of the particles of hydrogen has, 

, I think, from its.levity, been considerably overrated. Accord- 

. ing to the theory I have demonstrated, it appears that the 

diameter of a particle of hydrogen is more than two-thirds that 

of a particle of nitrogen. Surely then there can be no argument 

, gained in favour ofmesimplicityofthat body from the smallness 

of its particles, especially as nitn^en is considered to be a 

compound. 

There is no direct method of ascertaining from the old theory 
the relative sizes of the .different gaseous particles ; but from the 
results of some experiments it seems possible to arrive at some- 
thing like a ratio. Thus iu the formation of muriatic acid gas 
from the exposure of equal parts by volume of chlorine and 
hydrogen to common day light, we have evidence enough, if the 
old theory of gaseous repulsion be true, to demonstrate that 
equal volumes of hydrogen and chlorine contain equal numbers 
of particles ; and, consequently, that the diameters of the hydro- 
gen and chlorine particles are respectively as 1 and 3-3. These 
' dimensions, therefore, could be esteemed very httle more an 
argument in favour of the elementary nature of hydrogen than 
those drawn from my theory. In fact I can discover no one 
pfaeenomenon whatever which sanctions the probability of hydro- 
gen being a simple body. Its combustibility is by no means an 
argnment in favour of such an idea; and the size of its particles, 
any how computed, is rather an argument of the contrary. The 
superior disposition it exhibits to combine with other bodies, 
nfiich Sir H. conceives is partly demonstrative of its elenLentaty 
nature, I think I shall be able to prove is due to a very different 
cause. 
Another important consequence seems to flow from my inqui- 
c2 



MCB into the atoiuic thecoy ; naskeljr, tb^ hydra^n, oij^fn, 

aqiteous Tapour, and id fact all pure gtees, ave veiy ■euiy> if 
not aucqrately, boBiogeDeoiu. Hence ue tlieorenL woich I a«re 
givea, p. 4S4 of the last voknw, fof fiodiitg Uie banimena of 
&m^^neouB urs, is, as I wispsclsd, very nearly, or, periiajn, 
perfe^y correct in all pure gasea and vapooia, whether diey be 
staple or oompoand. 

T^s theorem for practice will be more conrenient in das 
form ^t; -/G; in which G represents the specific gravity of die 

gaa, that of hydrogen being unity, and the baromerin of water 
jibo unitjF. 

[d an eariy part of tiK preaeot paper, I had hinted my iotoi- 
lioM to andertakfl tiu lafnlatioiu of ^o modem doctriaes of 
" «^aaity aod lateitt beat." Thi* I have itiU in contetnpla- 
tiimtodo; bat afi liie pvaestcommimication has already been 
esteoded to a very ununal length, it has appeared adri«al^e to 
obafer the ^cation of this intuition to a tutare period, and to 
doaC'thepreBeBt paper wkhAbnefreoapitulation ofthe thingal 
have in the ooaBse-oalhe two pi^en deretoped and demooBtrated, 
wtthithe authori^ of'theidMniomena annexed. By this recaptu- 



iatioD, 1 shall give a Urn /^iadtx to the papers, and at the same 
time afford phOaBaphera>aa auortoait^' of seeing by a gianoe of 
siu eye the ffreat vwrietf: of plneDomena I bare succeeded in 
dev^o|Hne-; by lAatk ■sons ^auf mil- be the better able to 
JQitea of me ments of tfae^dwety 1 luae embraced. I sb^ say 
nothing of the theory of collision, because it relates to perfect^ 
hatd.biidieB, md 'dgaa^iiat, Ifaeiflfam, pcoperly speaking, come 
' aaderttie class of OMbMoy (duaomena. 



ANNALS, VOL. I. {New Scnct.) 

Dendaped. Coiifinntd bf 

. F. 343.— The elutidtjr of a gbm > Thu i» geatnLj aimiittBi, bat I do 
"■"^ ''■ "*" """ •--■*-- Dotknoir tbM it bit .erer beat niBde Aa 

anbjcct ot dinet npetinuat. 

C P. 344.— Otba diii^ being ililu, 
■A».»btMty«it mj^m Mdncd^asthc 
«pBpnHM», M nctpraetUr ■■ ^ ffoe. 

S. P. S49>— nie dMttdqr i* m the 
MUMe of Oe tempcntuic Erectly and nm- 
ffeitf me nf^tx uivBidyf 

4. P. 34&— laittititisf bfl^ Mpiii, De Lac taiihjatt. 
dw^ans neMtbetquantoflfaeMiipK. • 

5. W&->B<|mI diiDM of tenprrv Ddbm and aqr-Lnmc 
tUK ttpaUij met equiJ TalniiiCi of all 

jIHM, otba thinei Uu^ alike. 
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JOOIAIA, VOh. J. (ir«H SMm) 
Ph^wonena 

No ODc diiectl;, but lb* hi 



Aar ndamca win Iutc u iaTuUble 
ntici. 

T. Hod — The tempnUnre of mtir De Luc ind mjidf. 

tealKniaaatof «Un'}M«Ung u ^ 8 . 

' & P. SlT—^Tbe fMM H*alli we ob< MarioUc, Didoqg aad hiit. 

t^uAfav iTiwrring dkc toucntura by 
diB diriidlici, MMW an farauiaUe vo- 
lome, wbrdi* Wwbmi >u»te an inn- 



S. P. 349 and 350.— Prop. 10, and it 



■en ptOTid ditecdr bj MW ' 

M inienad &«n ilii u iumI 



HtJkt wul DaltoD. 



jUfy, hu tMdr in lUrt linei. 

I& lUiL— The U^ttr At gx^ tk LetSe, DaT]', Doimg and Fttit. 
moK i^idlf H abctncto temperature 

13.P.4tt.— nabanmoiniAiydiiagca &awfM*i tatio of aywtiei Mar^ , 

iaAwtiiiMpeaMrdMiitlutoroxj^en. eoDfina>t.~(8aeraLii. pisll.) 

14. Ibid.— Two pallida ai oxygen go Ditto, ditto. 

H. miiawitwl AewTMtaf tcyt- De Ije'i and gg ^periMCBH, (gw , 

atnw. p. 405, and toL ii. p. 1(W.) 

IB. Ibtd^-Abwdate cold M8o Fabr. Ditto, ditto. 
bdMrS^oPaht. 

II. r WB lifigiibiiiiiiii iif iiimnij CalcuLMioDi and cmnpariioni witb cx> 

to wtftoas 1 to Sf aiMia af pailiclMaa perimenta of Henry (Dalton), p. «M; 

Sllol. iIm vtd. ii. p. 808. 

18. lUd.— PluEDomma of " c^ad^ IKtto ; aba T(d. ii p. SOS, S03, 445, 
tat cdefie " due to mucthnwrin. 448, 45S, 454, and 4flO. 

19. P. 401.— PI ..... - . ■ . . » 



It" doe to aggngatloo and deeotupon- theory, vol. i 
nafraitiicka. Amy.p^dS, 

ptrimoiti of Bladt, Watt, Rumfbid, Kir> 
-mm, Irrine, laroUeT aai Lif'M** 
Thomion, Ure, Gtavibid, Soulhen, &o 

— „ jMancwJonnab 

I flw iqnaie af the i 
dinctly as dw man af the atnaetMl body, 
aid At tenmoatDie Uiiv dw Mine, aa 
Ac maM af da cenMl bachr. 
«. Oidr-PslkbaaiBtted by • ipbtn 
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Mr, Herapath on True Temperature, and the [Jait.' 

ANNALS, VOL. L (_ifcw SirUi.) 



Developed. 

53. P. 409. — Two hoiaogencoiu qdum 
of Oit ume temperature, attract oat ano- 
ther as thdr quaalitiea of matter directly 
and Bqiuie of the diaunee of their centrea 

54. F.4I0.— Present dieoiy of grsTita- 
tion would not produce the leaat uorible 
ttCbct oa the Byatem in it period many mtl- 
lion timn SS^1 1966679186 10 yean. 

85. Ibid. — Activity of present theory of 
attraetion ao great, thu it would act equally 
inteOM (tn bodies moving either with or 
aauiHt it, with a velocity at UasI many 
iSnioD minion times fuler than light. 

90. IMd. — Eesiatance of the graviflc 
lidd can produce no leniible effect on the 
ajMem in a period of many million years. 

ST. P. 41 1.— Attraction is greater the 
greater the temperature of the attracting 



8S. P. 4l9.~ElliptidtyoflheeBtthby 

old theory of unifbrm atliBctiDii should he 
too little by rhe pendulum, and too great 
hy Newton's calculation. 

99. P. 414. — AtliBctioii betwem par- 
ticles when they nearly touch increases 
much iaater than the squsres of the dis- 
tances diminish. - 

30, Ibid. — Affinity and phtenomena of 
chemical action arise fiom figures of the 
annponent parttdes. 



Newton and Laplace that tlie system 
has apparently the utmost stability, and 
without foreign interference will continue 
the same fbr many thousand years. 

Laplace has proved that the activity of 
gravitation must be at least ux million 
limes greater than that of light. 

Newton and Ls^laee shrnr, ftai if there 
be any rcsiatsDce, U ia too small to become 
scnnble in several thoussnd yean. 

£uler, in the JRefractioa of Light ; 
Laplace's Computation of the Ann. Equa. 
of the Moon ; * INminution Of Planetary 
Attraction in receding iiom the Bnn ; and 
in the small Action of Comets. 

By pendulum ^; I7 most of the adr 
mesaarements 3^ ; and by Newton's cat-' 



proved. My late inqniiies into the laws 
of combinatkin between gases with gases, 
and gases with fluids, &c. wiD, I uanlc, 
demonstrate it. A tolerably fait jiioof 
may be drawn -from my theory of empora- 



ANNAL8, VOL. U. (^ew Setiet.) 



Developed. 

31. P. 99 and 100.— Reaoln of two of 
De Luc's, and one of my own experi- 
ments. Meui difierencie of the three 
lro(D my theory ^Vth of a d^;ree Fahr. 
Mean ditto from idd theory, i-i" Fahr. 
Ratio of these differences as 1 to 16!. 

Se. F. 96 to 103, and SOI to !11 



CoifPrmed bg 
Also hy other experiment 
myself on mercury. 



The experiments of Dalton and xnytM. ' 

■ There has been lately a prize obtained by two French tnalhematicians tor a set of 
lunar tables completely theofetical t I do Hot know wlut they make the Ann. Bqoa.( I 
ban Dot seta any aecoant of thdr eompubuioiu. 
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3.] Ctmtes of Calorific Capacity, Latent Heat, Sfc. 23 : 

ANNALS, VOL. It Wtw Stria.) 

VuMKOMtUX 

ConfirmtUg 



; A, KoA 6, and ihdt 

93. P. eOS.—UsiuU]' bodiea ihst ec- 
paud t^ halt h>Te greaieit buomciiD or 

"C«p»Cll)'." 

34. P. SIO. — Baiomtrin or opadtr of 
f^Ma and ura uroallf greata than that of 

' -atdida <n ftiidi ; a gcoeral bnt not uiutbt- 

35. F. 958.— During the liqiu&cciim 
«f audi lolidaaaio ' 



36. Ibid,~If a given weight of a fioid 
, at a given lanperaturc win juil liquefy a 
^voi w^^t of a solid in one maaa, it will 
nut and no more than do it if the solid be 
in any number of piecr 

— 3.— The 



. P. 959.- 



le temptratoieof ebnl- 



88. Ibid. — The liqaefadimi of.wilida 
-and the vuatizatian oF fluidi are usually 
attended witli an appamit diminiiiion <^ 
tempeiMure ; and via verii the aolidifica- 
tion of fluid* and the condeoiatioo of 
••pMia.with ao appaitat incrowe of tem* 

39. P. 960.— During the time of actual 
MlidiflcatioD, the temperature in constaot. 

40.' Ihidl. — Water may be cooled down 
below its freezing pnnt without solidity- 
ing. If ihaken, it solidifies in part, and 
temperatuie aacenda to 3S° Faht. 

41 . P. 86!.— Water cooled below 38" 
Ealn. may be Mined without Ireenng. . 

ti. Ilnd, — Watci with opaque bodies 
&>adng in it &oeui, if cooled only a few 
.d^ieea beloir 39° Fahr, 

43. Ibid.— Water gently cooled below 
SS" Flhr, will not tVeeze, suddenly cooled 



Ciswfonl and otheia. 



J un not acqoainted with Sie otirind ' 
discoverer of tim &et. J Umik it waa 
Blaek. . 



HoiAe. . 
Black.. 



Blat^ I beUcTc. 

BbinUfFahMofaeit, Oay.LuMac, Bla^ 

" he eipoi- 

confinned 



bn, and TboDiMm. By the eipoi. 
of the Lut, the theory is confirmed 
numoically, vol. ii, p, 449, 
Blagden. 



Blagden. 
this part noi 
nily pf 



When writing this part, a very important phenoinenon, 
coola below 40° Fahr. escaped my notice. M. Biot, however, in the Traits da Phy. . 
riqne, tam. i. p. 9M, has so neariy approached to my ideal on the subject, that were I toi _ 
dooribe it I abould do voy little nuire than transcribe the ex^anatioa he has given. 



4ft. P. 963— Rise of temperature in 
(OHdouBtioD of ain and soHiuflcatiDD of 
ftndi ; and diminution of temperature in 
" ~ ion of solids and vaporization of 
e gaurally but not nectiiariiy 



FtuEnmnenB expounded in the following 
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« tiufHBeriD 1« uan ihit of uther of the 
MoqiiHWDt gun, and with • gttaln ^b- 



*ii«i»*i-(™in»^ 



iBnAMiliaa of tempcntoM; ill diaiwei 
iriddi duniidth the naoiber of prtrirhi 
faeccMi the loMientiiTe. 

ao. Ibid.— Qumieal rule " that aD 
AwnkJ changee produce an illcntioa of 



miTnnl; ud dm « Uirof natnra. 



5). P. S6T.^Auih>TegeiienIlTdlciT 

*n1ic)« 1m> thw tboee of Bnidi. Hence . 

Id a giTOD wei^t, thtrt ii gencrdlr b exceed flioee of fiuide and lolide. 
■- — ' - -^-•— *^^a Attan 



Cieattt uninMr «f 
In a eeUd « fluid. 

TT r — . — " ■ ■■ - - ■- ■■ 

]MM le awte to ih« inagidaeity e( Ae <iCi 

^ • af tll£ ^ntialH, wafl, rtHBrftaa^ 
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-i. P. S79 — Ttm Fibnobait toDpen. B» Ltt, Il tfc m»nH , afcudtitaq^ *«. 

taic of abollitiaa incteMM ■ ■ 



as. Itnd.— Ebunilkii a 



It ii ponll;, I tlnik, •dmbted, thtt 



diB lut&ce of the fluid. 

as. P. 863.— Ewontitn ii a dcwm- 
P«Mm «rih»iaraflckl pirtidcr ■dDog 
MM *l— Itl eoBiriMM of tbeputicln, 
<» the tnnatnn ef dn badf. 

M. P. ta.— In ec[iul or uocqad, bat Saltoi, licdic, tue. 

MM* UNiaM«» pnfMiMMl w.*»«s. 



ftud* I aomiMNly mo 
' igbyev^M- 



w^fan, ««iild be e^a^n; ndaodiikMnb 
poatuM, IT tbeiT tonpermtiim -mat tt 
lnt«q<ML 

60. P. sas.— The iiuianental condv- 
^m&aa of in; *waur at the lamc teoipeni- 
tnie bt Tacno u, caterU parliiu, la its 
dMtidnr. 

AT. P. 969.— -The merethmcrin beil^ 
the mne, ibe increment m condawatkm b 






68. P. 3T0.— The bcRDiaibil oooden- 
•BluD ia H the daMid^ ud tmipeiaaire 

9B, liaL— The ■KWfaT wnd H Mi 
fin In the mne mom ti a> tba ^acBle 
■ravitj> and cube of tbe ttrnperataie ew- 

10. ' Ibid.— OdKT Hiap boing aliha, 
Ota mixtun of any quanttr of gaa wkll 
nfooi bi * girai ^KCp«daeeano iMct 
4n At cdentr sf •ndaHation, howaaei 
tMA it-M^aupmnt Iht elaetidlr. . ^ 

71. F.3T8<H.EFihmrbeiaSeMBtftiii, 

Md die Mi^eiabn* te MBBC A* teoMn 
of At nfoai win be the aain* ■l«l>ni 

TT. tEH.— Prennie Im m afict m TIm tnth if llda can agfMi Ml|F<W>» . 

ig ar dimiidi^c be afaHAite pHtoflhegencHldteorr. 
ai af .Htf ftiuA, t£* tc 
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36 -Afr. Herepaih oh Ihie TempatOurei and tie 

ANNALS, VOL. IL («m Soia.) . 
PKJuroNxaA . 

Dcvikptd. . Coi^tmtdbii 

N. B. Tlui tbcmcni u niqiiinud ; it 
ttaoldbe-^; (Tr-T'B). 

TS. Ibid. — Vkpoun in tuuo on milf Dalioa. 



[Jan. 



mizturei ind t tbe ipiM occupied, we b*ve t 



■cctmntthe qiuodt; of giiabaotbed u (he tnnpomtim (. IslullpnilMibly, in kfiituie . 
csnunimicitioi], coiuidei this dicumaunee, xnd ihoir how to mike die nea 
■llowiiice. 

76. P. S15.— Hsreftction of ur pra- Leslie, fte. 

mMci de«iccMioii. 

7T. Ibid. — MethodofobtBiningB Tor-. 

78. P. S76, 377, and 378.— Formal^ 
fin deMmiiiiiiig the jqqaient and absoluEe 
qintity of ■spout st uit time in Ihe aC- 
momboe, with a method pointed out of 
tenipag bjr them the truth of the theory. 

70. P. 381.— Formulae of the effect of 
cnU water in dryii^ a room. 

80. P. 388.— Apparent evapoiaCian ig 
prnportional to the relocit; of the current 
of air paosng o*ei the nitface of the fluid. 

81. F. iHi — Either • cuiretit at an 
agitated air increaaea apparent eT^iota- 
tion, and diminiihes the [emperature. 

Si. Ibid. — Water of B low temperature, 
or e<en ice in a current or an agitated air, 
may low more weight by evapotation in a 
^TCD lime than water of ■ bigbet temper- 
ature in a itill aOnosphere. 

83. P. 384, 385, 366, 38T, and 3B9 

Water commooly colder than the atmo- 

84. P. 43.") — Theorem for the tennm 
vt aqneous T^Kmt in contact with its fluid 
M all tempeiaturei. 

85. F. 440.— Temperntore of no era- 
poiation — 130° Fahr. 

8& P.44I — The temperature of ebul- 
laAsa hif^ier than the temperature of ten- 



Haa been pntianj tried by Smeatut, . 



Leslie and Dalton. 



I think the say 
ii to be found il 
Uaroilton. 



Tbetheoron coDfirmed by ITre'a ezpe- 



87. P. 444.— BaiomeTinofic 
meiiiiitf water «■ 19 to 8S. 

88. P. 44S.— "Capacity" 
tMincI, thatof ie«ii*86. 

89. P. 447.— Theory of the 
ter. Caknhuion of cafoxj ot i 



tobi 



Eiperitnenla of Black, Kinran, Irriii) 
ThoDUOD, and XjaTcriner and Laplace. 

Mean ol Irrin and Kirwan, 'SS. 
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1823.!] Causes of Calorific Capacity, Latent Heat, Sfc. 

ANNALS, VOL. II. (Nc<f Saia.) 

PSAKOKEKJL 



Developed. 
. P. 149. — Tbomtieil odcuUtians 
Mrftozoi IqtigifaMiMt in twontpni. 



9S. P. 45S.— Thnaetieil ditmmutioa 
t£ Ac " enadljr " tt squwuk n^oui 
1-83, thtf (/wUcT beb» 1 . 

flS. P. U4^ — F(iam£k ftr deMmins. 
IN* ti IwwiPi ti in* of homogEneoiu gam 
coinpand to dut of nur, ud oeul; of 

_ M. Ibid.— Specific hoM of the lifter 
ain exceed thoie of the hcstier. 

95. P. 4S6i— Tbraretical edculation of 
T^pouT lost bj luddenlf opeiiiDg mter 
bested to 400° Fabr. 

9«. P. tw.—Meut cMpttitj at iratet 
between 3e«> and ISS" Fabt, to lUtto ic 
tween IliS°ai>d3ia°,aa 15'1 lo 14. 

97. Ibid. — Capacities of «ater and 
mereniT deeRaae with ascent of tempen- 
ture, and vice dctAL 

OB. Ibid.— The greater the latio of 
water to TBpout in the uperiment, the 
leas, cirterit paribiu, will lie the numeri- 
cal value of iMeot heat. 

99. P. 461.— The higher >1k> either ot 
both the temperstures, the greater, uikder 
equal drcunutoncee, will be tlie vahie of 
latBitheat. 

too. Ibid. — Combiniiig the notita of 
cmlodc with our fomuila, the tempenture 
hia kn influence. A calculation gives 



Confnned bj/ 
IHffer in one inilanee -^i part, and in 
die other a ^th. 

Mean diff. fran fbur eKpoiments hj 
Thomaon, Ure, and Rumftird, /gth ofa 
degree Fati. 

Crawfbid'i experiments ^*e 1-SS. 



Ha. been ynified in aqueous Tapour by 
Crawftird's experiment.. 


Crawford, De Liroche, and Berard. 


Agree/ with Watt's eiperimoit to a 


r;=^th part of the whole irater. . 




De Luc, Dalton, Ute, and myself. 






nature of the thing is such thw this may 



"niese are the leading facts I hare deemed it needful to select. Several others I hare, 
tai the sake of bcevity, partjcularly in the latter part, it will be seen, amitled. I intend 
10 make no comment on the number, extent, and variety, of these testimotiiei, or of the 
nibjects to which they relate, bat shall lean philosophen to fbrrn their own oiunion of 
iba merits ofa theory which cui in so great* number of instances, and on such subjects, 
be the fiuthful represectatire of phenomena. 

Cra^d, Dec. 18, 1881. J. HeBAPATH. 



F. 8 Since floishing the pTecedioD paper, t hi 
whid it seems accuraldy coincides with experimuit at ilO° and HW Fahr. die te 



t hare computet! fmn Dr.UreV theorem, 
ildy CDincides widi experimuit at ilO" and i!SO° Fahr. die tension 
ili^, and I find it SO' 141 S, msteadof 30, tha compresupn due to ebuIU- 
tion at81£°. liiis, therefore, confirms irhal I have said, p. 441 and 448, respecting 
the temperaOires of tenrion and ebullition, and respecting Dr. Wollasloii's thermometer. 
Thcneglect of thedistinctioiil have alluded lo win commonly make tbe Doctor's instm- 
■DBitert neariy 75 feet, m 85 yards, in the heights detennined. 

Dr. Ure'* theorem will, in gmeral, be much more commodioaB fbr prsetioe in 
tbe ftOowiog fbrms than in the one he has givm ; namely, r ^ 88'9 k (1-34 — 

•OOOOF) " or log. T - log. 88-9 + ~J'° ■ log. (1-S4--0005 F) wbcMTisUia 

tnrim, and F tbe Tabx. tempemton in d^ecs. 
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JUr. JSerafath on True TemfiCTatvn, Sfc. [Jsn. 



1^. 

1*1. ,*9Af~-*l*,l^ii^,hmsit»p,fr,WLft»iVVBB. 

line ] I, finn bottom, jirr nsdrc-rwdMOMiTC^ 
S18,Uiw I5,jV renlTcd, TtatvaxaaL 
t82, Coi, toDc^ l,i^pTiiiuijp«t>dw,ticMlpaiMiT;aMa. 

«8S, line ■" '--m tnii,,flii iiMnn^ tin n . -f-* — — 

S«7, Kne 1 1, in DcmoM. rf Pmp. 3,/or («-*), A, read t«-*) *• 
liae t3,/»- bodj. Tbii, read bodf, tlik, 

IS,&oB]bMMn,yirrBitea(pu, read laJmr qne. 
line I6,Jtr dec Mi, r<addef(«. 
Jalf^— '95, calami] A, dffe dUa u Fuit. 

jfrrPclin, read Firif; and h n mefflwriy taiea^ I 
tile Umk, nffil^ ditto >t Pekk. 
Aas— Sdycobowir/eriMlta, reodndt. 

<ippanHlI60t(w«np.jaf^OUefMfMttMlaa 
91, cohunn 5, itU oil of tuipeotiBe brals. 
W, fine IT, fioni top,Jbr Mr. »«ki Dr. 
101, Hne S,/>r or tho^bt, rMdK had llMghk 
Sept.— «U, Imee 1 1 and 18, dffe the <»miiiniftat e^nani nted. 

Mt, he 5v Aen botMMi, ;V paenti, m>d pNMU. 
Oeu— 865, line 1 1 , ftom top,^ Atnrt bu, M»d thom dut. 

SOT, in the note, /»■ aanm, rwd uinm. 
l^.-r>M,.liM,4, jkr B^bb, read Br Mi. 

M5, lait wona 0f DcnKnt. of I^^ TIL /it ttct, ratd MOM. 
»M,lha»,/»--~(T, -(E),reiadj^(Tr-T'^. 
88.^1ine:«, fiom tap^jSir wodd; nod wind. 
Bw.— 135, Hqe T,>r 16. »«d M. 

Id Em. 9, jIm- read 7'M45«n 

7-4Ma«!l 

fine I of Ex. 3, j«r aa, read A*. 
438, Hm 30, fton tap,^ 3-93*°, leul 89314°. 
440,fine9,frambottan,J%riM>Kilidiflcatioci,rMdiM(ot*li 
4«,.^iW,>r 8i»B - Sm, raad 8W»,^m*. 
4S7, MmS, ChM ttj*r«fi|iiLr„ nwd B^pdMF. 
«l,'farlt,:lMailHtHBt,;)«rdde? reaJtaUe? 
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1962.1 '^''- Ji'raptalft t^tffy to X. 29 

Article VI. 

Repl^ to X. By John Herapath, Esq. 
(To lite Editor of the Amtab of Phihsopky.) 

DEAR 6IB, Cfo^d, Dtc. 1ft, IBtt. 

X. infeemB ns tiiat he wiehea the ofajeetioM be hw advaneed 
agabwt my tbeoiy, or rather the difficulties he has met with in 
the ipenwal of it. " to be receired without offence." I aaaiue 
luca that any obMrratioos on my. woti:* published in the bmbq 
fiiendly spint in which his appear to be, whether I reply to them 
or not, 1 shall aiways respect ; and however mach they mar 
(Mffer from my ideas, ahall uniformly regard them as the candid 
eSaaioBM of a hberal mind. It is, ^refore, my request, that %.. 
leceire this r^ly to bis " Remarks " with the same feeling of 
friendly good wiU with, which I can assure him it is dictated j 
and' shouM my obaerrations in any place am>eaT harsh, whidi i 
trust they wiU not, I hope this preface will be admitted a auffi- 
cieat f^Mlogy for T^at is not the effect of ioteation. 

X. acknowledges ia his second paper, in the Atmab for Nor. 
that he has. " found " in his first, " some observatioBs " (misre- 
presentations) " which he would wish to retract ; " but adds, 
that tb^ are " only one or two of littie or no importance," bi _ 
this, I mtiet beg to dilfer from him both aa to auraber and im- 
portance. Howarei, as be has made so eaadtd an acknowledg- 
ment, I wili not prsM the matter. 

In hia &nt p^o*. p. 224, AnacUs for Sept. he aaspeets rae of 
having argoed waely from my prtDciplea ; tmA in fiis aecond, 
Defeats the charge. He soys : " We may certainly grant that 
iMdaiticity vanes asthe actioR of the particle ^ainat a given 
jpcotiim of Ae aorfaoe containing the gas, bat it jimfairitf he 
questioned, whether this action can be measured by tbemomeD- 
lum X the number of returns." 'Does X. perceive that this is 
not demonstrating, but merely surmising, that I am wrong ? The 
only reply I ahoiJd, perhaps, make to such an observation is, 
"i^ aside surmise ; endeavour to show I am wrong; and I will 
tre to prove lam ri^." Howe»er, if X, will consukp. 341 and 
3^, Jatnalt ibr May, I think he will find I am not mistaken in 
Ulto cenolusioa I have drawn. My object is to compare ^e effect 
.of a gaaeons body so ednstitnted as I have described, wiUi a 
fseasive fc«ce. Now a pressive force is an inceseant and a per- 
fctaal iciad of action. Jw opposing forces, therefore, which ap 
tD.be ecpiated with [n«ssure, must oe such as, under equal cir- 
cumstances, would produce the same efiects, whether ttese 
t oatiaaim ii 



i be eB<imat«d for a moment, for an hour, for a day, 
ot fov aa;^ tUM inJafitaitciy. H«ioe the necessiiy of taking 
ttMH into acovaat; and «f compattBg ^ riaaticity 1^ ttte 



30 Mr. Hen^k't Refdy to X. [Jam. 

gams of the coIIisioDa in a giyen or an icdefinite time ; that is, by 
the product of a single collision and the number of them, or by 
the product of a single momentum, the number of acting parti- 
cles, and number of returns. Had T, therefore, omitted the fac- 
tor X. objects to, I should have committed a sad error ; it would 
have been like endeavouring to ec^uate a single impulse with an 
unceasing force for an indefinite time, — a manifest impossibility. 
To illustrate this, the best course is, perhaps, that which I 
have already pursued, p. 341 Annals for May. Let the perfectfy 
hard ball A be continually solicited in the vertical direction CD 
by some uniform force, such as that of gravity ; and when it has 
descended to £^ and acquired the velocity a, let it be met 1^ 
another perfectly hard bail B, not impelled by this gravitating 
force, having a contrary velocity b ; so that B b = A a. Ihen 
the opposing momenta being equal by Prop. 5, of my 
theory of cdlision, A will begin to reascend with an " 
equal momentum A a ; and being still acted on by by the 
invariable gravitating force, it willcontinue to ascend until 
all its motion be destroyed. After this, it will again 
begin to descend, and at E will have the same momentum 
as before , If now it be a second time met by the ball B 
with the momentum B 6 = A a, it wiU a second time re- 
ascend and descend in precisely the same way as at the — JE 
.first. The circumstances of a third, fourth. Sic. colUsion 
being the same, the phaenomena of a third, fourth, &c. 
ascent and descent will be the same ; and thus the ^fiect 
! of gravity on the one will be counteracted by the equal 
.and uniform collisions of the other. Let / be the force 
of pressure or gravity, t the time of acquiring the motion 

A a; then 2ft, 4ft, 6ft 2 n/f are flie effects of 

gravity to be overcome by 1, 2, J, .... n collisions ; so 
Uiat after the nth collision, or after a certain time T, the eflect 
of gravity overcome is 2 «/ ( = n A a = « B o. If, therefore, 
T be accounted from the commencement of the descent of A to 
the completion of the nth contact, we shall have -^ = (h — 1), 

and ( = g—j- Hence iiha = ~~. But if t be taken 

indefinitely small, the oscillations of A will not sensibly change 
it from a state of apparent rest, and in that case n for any given 
time T must become exceedingly great, so that n B a =sfT. 
Putting, therefore, T = 1, we bdivef= n B a; that is, the 
force of pressure, or, which is the same, the action of the ball 
to support that pressure, is equal to a single momentum of the 
bait multiplied by the number of returns in a unity of time. Thus 
X. will perceive that the subject admits of a rigid mathematical 
proof. 

X. asserts that I have, " by my own confession, assumed an 
hypothesis producing a result at variance with experiment." 
Surely X. must have been curiously mistaken. He canoot 



.1-822.3 Mr- Herapath's Reply to.X. gj 

imagine I coold act with snch palpable absnrdity. Let him look 
at the passage again, and he will 6nd I have neither expressed 
nor implied such a variance of my theory with experiment, much 
leas have I confessed it. 

His seventh pan^raph of his first paper chaises me with a 
mathem^cal error. By the theorem I have given, p. 67, Amah 
for July, 1816, E a ^ and ^, supposing the volume V 
constant. In this theorem, T is the true temperature, E the 
elasticity, N the number of particles in the air, and W the 
weight or specific gravity, takmg V as constant. Now p beinr 
the mass of a particle, W = ^ N ; and, therefore, E a 
___ a -y- a T» N ; for in one and the same air, as in 
Prop. 8, we are speaking of, p is a constant quantity. This will 
satisfy X. that the error does not lie on my side. Indeed frOm 
the obviousness of the thing, I was surprised he should have 
advanced such a charge ; and still more so at his not rectifyimr 
it in his last paper. • ^ 

X. says : " If the temperature be in the subdupli<;ate ratio of 
the volnme, that when the temperature is nothing, the volume 
itself is nothing." This, I grant, is a correct inference, and 
would have weight had I not provided against it. In the enun- 
ciation of my Prop. 7, of the first paper,! have distinctly drawn 
my mference on the supposition of " the particles being indefi- 
nitely small." Again, in p. 103 of the last volume, I have said ; 
"Had Mr. Dalton applied his views of fluid expansion to gases," 
(that is, that the squares of the temperature are as the increments 
of expansion from their greatest density), he would have anti- 
cipated the general law of temperature I have given," These 
and other passages of the kind published before X.'a first paper 
appeared, clearly show that I was perfectly aware of what I was 
wntine, dnd did not-write wilhout thinking. It is strange, there- 
fore, that X, should have drawn the inference he has about 
** nonentities and nascent existencies." But let us take X. oq 
his own grounds; andsupposinglhadnothadaneyeto thispoint 
of greatest density, let us see how much my determination of 
the real zero might err on that account. By our best experi- 
mentfi, steam is about 1400 times lighter than water, and nine 
times heavier than hydrogen. Now if hydrogen be 50 times 
ighter than phosgene gas, we may certainly conceive it possible 
for a gas to be eight or ten times lighter than hydrogen. In 
such a case, the volume of the body in the aeriform state would 
be in round numbers about lOOOOO times greater than in the 
liquid or solid, supposing the same law to hold good as in the 
<»nden8alion of vapour. Again, experiment teaches us that 
-the same laws of expansion and contraction by temperature are 
true under one compression as under another. Let us, therefore, 
instead of a^ coiapressioD of 30, inches of mercury to the inch 
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MMhtce it t« three inches. TheatKe Tohunet afUubadjFinlfes 
tmast^Mwodd be uAeiHiiihera 1000000 ttdl. 13tei8{bi^ 
Mjfinr thii cwulenMd-votmae ioto aeoouat, tbe biw of DenHMtte- 
ture, instead of |, or -5, ought to be -4900905, wbi^ diiffiw- 
aaita in Ae law being Defected, woidd oocasion aa eircr of 
TprJuhV* ^ P*^ **^ ^"^ degree of Fafar. ; that is, oo 4S0°,. tbs 
diatance of my real zero from tbe meltii:^ of ice, th« error woold 
smount to less dian the Twirtr^ of adegree. Therefore, grants 
ilia to X. that gas does exist at the reei zero, which, I thiut, h« 
wm find i have aerer dsoied nor eves questiooed, my detetnauMM 
tiijn of this point cuinot be in error the twenty thoiuaadth of a 
4egfce ; ana I could easily show him, if necessary, that it can- 
not err the twenty thousand millionth of a degree. In fac^ if 
the experiments of Messra. Dalton and Gay-Lussac are correct, 
tJta poeitioii of the real zero is correct. The position of t^ 
vao tsay be proved without having recourse to any lew or theoEjr 
•f temperature whatever; but <^ this, I shall apeak ataBothertiiiwt 
Now X. denies in toto the existence <:^ this real zero, however 
much experiments and theory agree, because we have nevor 
nnived at it ; yiet observe what be says in the eighth pam^ph 
m£ his first paper : " We find by experiment that me proportion " 
ta fbnning vratei " of two of hydrogen to one of oxygen, holils 
fffod whatever be the volumes we try, and tkence we dearly aad 
rigMy tnfier that the same muU be the case when the vohimea 
an i^nUely amaU or atoms." Who, I beg to ask. X. baa evw 
e^peiimeotad with sin^e atoms? If no one has, iiow comes U 
that X. oan " cleariy and righdy infer " beyood the reach of 
enyeriment, and yet another cannot ? May we not Irom this, 
f oltorly and rigjulp *v/«r," that it is commonly much oKue easy 
aadnatnraltoteW things for granted, and without proof,, whiim 
' &MHir (me's prejudices, than to admit dhers, however wellaii|i^ 
fMted, that oppose them '] 

One cw two (Minons conchuions I could. draw from thia ftaEft- 
fSmh of X. were I inclined ; but it is much more consonapit.tw 
a^ feelings to atop short, than to use the priFJlege of my own 
jlMtifiriatinr to draw unpleasant consequences ^om the c^iiaioaa 
of <Kie who ^peare disposed to be liberal. I must, however, 
beg to tell him, that J never " sdmitted that an atom may b« 
composed of particles." A particle is composed of atiatati^ and 
May be of other particles ; but an atom, which is an elem^ituj' 
iadurisible body, cannot be composed of particles. I beg also tA 
etwerve, that 1 have never said,! beheve, " that the particles of 
ft'biody in the soUdmove swifter than in the fluid Btale«" though 
meh a tlung ii neither impoeuble nor abauvd.* 

'• He fincu," says X. p. 391, Anxals 6a Nov. "that wilJw-4. 
certain range gases go on expanding nearly as the aquaree of « 
certain set of nnmbeifl. If ow within the «8ia« iai^*e^ themxpUb- 
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sions Are. also nearly as the sioiple ratio of another set of num- 
lieiB ; ^at set of numbers is &e common Fahrenheit tempera- 
tores ; therefore, within this range little eTidence is ^ined for 
or against bis theory." To the firet sentence I may reply, it is 
not a set of numbers, but a theorem, I have found. I may fur- 
therobserve, that this theorem I discovered in the year 1815 or 
.1816 ; and was not aware that there was a single experiment in 
•existence to confirm it until Dr. Vie'e paper on the tension of 
vaponrs f^peared in the Phil. Trans, for 181 8; for I have not to 
^s day seenany of De Luc's papers. I may likewise add that I 
never attempted to try the truth ofitmyselfuntilth^ fall of 1320, 
ailer I had in vain endeavoured to interest the Royal Society in 
the proof. This latter part can be confirmed by my cousin, Mr. 
W. Herapath, who knows I had no apparatus, ana assisted me 
in making thermometers for the purpose in Aug. and Sept. 1830. 
-Dr. Thomson can, I have no doilbt, likewise recollect my asking 
him his opinion about June, 1820, in Queenrsqoare, Westmin- 
ster, respecting these projected experiments, and the best method 
of ctmstructing thermometers for high r&nges. . These facts will, 
peHiaps, satisiy the world, that I have not procured experiments, 
and formed a theorem to suit them ; but that I first drew from 
juy principles a theorem, in igoonince that there was any thing 
in existence to confirm it ; then openly proposed it to the Royal 
Society as the test of my views ; and afterwards, when they 
would neither try it, nor recommend it to be tried, succeeded in 
trying and proving it myself. Authenticated circumstances of 
this £nd will, I have no doubt, have their weight with men of 
liherslitr, and m^ke a due impression of the soundness of the 
theory I have expounded, on minds uninfluenced by interested 
motives in opposmg it. 

. . With rMpect to the other part of the quotation, the best reply 
is that contained in p. 100,, Annah for Aug. I have there com- 
puted three experiments, two by De Luc on water, and one out 
of six or seven by myself, equally consistent, on mercury. The 
sum of all the deviations of these experiments from my pre^mxa- 
Hgated theory, is the one-tenth of a degree of Fahr. ; and the 
sum of their diSerences from the old theory, sixteen degrees two- 
tenths. Thus, instea:d of the two theories agreeing, as X. says 
they do, n«<arly equally well with experiments, the one wanders 
162 times further from them than the other. 

These, I believe, are the principal objections which X. has, 
advanced against my views. On most of his other observations, 
particularly that of capacity, which is only a suggestion, it is 
nnnecessary for me to make any remarks. I shall, therelbrei 
with a notice of one more of his ideas, close this paper, and take 
that leave of him he appears willing to take of me. 

" We cannot," observes X, ia his last paper, " take Mr. H.'s 
biw of temperature as the true law, unless we are sure it holds 
good at all points in the sc^e ; but of this we cannot he sure cmy 
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fnrtbet tbtui wiithm thosei limits at which experimenta have hem 
tried. Hov do we know that bejond those limits liie law of 
expansion may not be modified, or some totally different law 
prevail ? " If these argumeat£ be admitted, we must also reject 
Hewton's law of attraction, because we are not certain that it 
holds good beyond Ouranus ; and we are confident it does not 
between very small bodies at vety small distancecr. We must 
hkewise reject the universality ofattraction on the earth, because 
we are not certain " it holds good at all points." We must^ 
moreover, for the same reason, reject the general laws of optica 
electricity, i^agnetism, &c. and, m fine, all generalization wfastt 
ever. We must descend again from general laws to insulated 
facts. We must destroy this beauti&l system, which the 
reiterated efforts of the human mdnd have shown ,to exbt, and 
have wrested from the chaos, and cleansed from the rubbish of 
antiquity. We must descend once more to confasion, to igno- 
rance, to uncertainty. We must cease to admire this iioUe 
order of things, because, in all links of the chain, weace notcer* 
tain of its trath. Finally, we must no longer coirfide intlw 
probable continuance of phsenomena' whose uniformity and caof- 
stancy we eve^ day witness, because X. will not allow .ub to 
depend on Ute laws by which they are, governed; and we rrmat 
resolve into doubt and disbelief our knowledge x>f things whose 
symmetry, order, and sublimity, manifest the omnisoience, and 
demonstrate the omnipotence, of the Deity. 

I have the honour to be, dear Sir, 

Your most obedirat servant, . 

Jj Hbxapath.. 



■ P.S. I beg leave to suggest to those who^may pkaise to 
support or oppose my theory, that the most «ffectasi'4uy ef 
domg it is by direct experiment. There are several, thitigs | 
have pointed out which yet remain to be proved. The expeti* 
mental confirmation or refutation of these things would ba 
infinitely more effectual in seconding their views, and do niach 
more good to science than all the ar^ments and reasonine they 
can employ. An excellent opportunity of verifying or refuting 
what I nave said of capacity m p. 460, last vol. presents itself 
to those who have a good calorimeter. By Cor. 1, Prop. 18, if 
a given body at 212° Fahr. melt W quantity of ice ; at 420-6'' it 
wiU melt 2 W ; and at 657-9°, three times W. If the theoiy of 
uniform capacities be correct, it should be 2 W at 302", and 3 W 
at 572°. Should the capacities be increising, 2 W and 3 W 
would come out with temperatures still lower than 392° and 
572° ; so that here is a fine opportunity to refute or confirm. .'J 
need hardly observe, that to be exact a quantity of the body 
should be used sufficient to hquefy considerable porUons of the 
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Article Vlt. \ 

Account of some Vegetahte ^maitis found in a Quatiy near Bath, 

By Mr. H. WoodB. 

(To the Editor of the Aimah of Philosophy.) 

BIR, :Jf»rlAPat<aSi, Bath, 6eUlSZh.\ 

Search mo for ^sitnuteoriS' fossils ia a quany of -white and 

blue lias at Tiverton in the neighbourhood of Batn, I discovered 

some wood in different changes of petrifaction, the appearance 

hnd sittiation of which I will proceed to describe as relevant tA 

a question which I intend ultimately to ask respecting it. i 

The quarry consists of, first, a very thin stratum of vegetaUft 

mould ; secondly, broken pieces of stone in Tarious states of ■ 

decompositiou ; thirdly> the first bed of white lias, about two 

ftet thick, which, with its substratum of clay, contains a great 

quantity of cornua ammonis, gryphoid oysters^ and several 

Secies of anomia ; fourthly, the second bed, six or eight feet 
ick, partly blue, with its corresponding stratum of clay upon 
which It rests, containing but few cornua ammonis, but so 
numerous are its venuses, muscles, and gryphoid oysters, parti- 
cularly the latter, that it may be said almost to consist of these 
rehqiuee of shells, agglutinated by media of sand' and clay (in its 
clay I found a small piece of compact iron ore, and several tro- 
chitse of the stem of the pentacnnite) ; and, fifthly, the tMrd 
bed, which is also a mixture of white and blue stone,: but with 
an excess of the latter, containing few petrifactions., In ons 
part, I was told by the quarrymen, a considerable quantity of 
jnundic or pyrites was occasionally found, and from the fissures 
of the stones, in addition to some small and, in most in stances; 
imperfectly formed crystals of carbonate of lime, I picked' out 
clay, smooth, compact, and perfectly unmixed with ariy other 
suMtance. ' . . r 

I have here described the quarry, which is, as far as it ta 
worked, about 20 feet in depth, as 1 saw it, mentioning .only the 
fossil remains which I observed and collected ; but, in additioii 
to these, the Rev. J. Townsend (in his " Character of Moses) 
Sec"), eniunerates various species of cardia, sacculi, h^cesj 
mytifi, rayse, &,c. but particularly siliquastra, and whole'jaws of 
some amphibious animal. To his work I, therefore, refer for a 
more complete account of the tias quarries in Somersetahire, and 
proceed to the immediate sobject of thi^ communication. 

As I was returning from the ivall of the quarry, among a heap 
of the blue stones, which had been hewn into a proper size and 
shape for paving, I observed in one a cavity, about four inches' 
broad, and eight or ten- in length, hued with an incrustation of 
very small brown crystals. Along this cavity, partially ^t&ched. 



3S On '$ome VegetabkReMains found near Bath. [Jew; 
lay a rounded body consisting of the same kind of crystals 
arranged longitudinally in grooves, divided at nearly regular 
distances by tramsverse septa of -white crystals, the channels 
between which were filled up with a crumbhng substance resem- 
bling charcoal, and which, liKe that, readily enters into combuff- 
tion without flarfiog. The same substance seems more or less 
to be distributed in the interstices between the crystals, appear- 
ing thus, as if the crystallized grannlations were in the direction 
of the fibres, or rather sap vessels of wood, and the transverse 
crystals, bearing a similarity to the septa so plainly observable 
in the timber ofoak and beech. 

- My curiosity being excited, I returned to the quarry, in the 
hope of discovering more vestiges of vegetable matter, and my 
hope was not disappointed. In the interstice between two large 
blocks of stone, near the bottom of the third stratum, I found a 
lai^er quantity of a nearly similar substance jammed in between 
the two stones, but unconnected with either (the former specimen 
was enclosed within a solid block). The process of crystalliza- 
tion is not so complete in this as in the other ; but although it 
has the same carbonized appearance, its specific gravity is 
greater, and it is not so readily, in fact scarcely at all inflammable, 
possessing a greater mixture of earthy or calcareous matter 
vncrystaluted. A workman informed me that lame pieces, to 
use nis own expression, " as thick as his thigh, ' have been 
found at considerable depth in the quarry. 

Mr. Townsend, in the before-quoted work, mentions charcoal 
being found in the great oolite and forest marble, and other 
authors have noticed the same phenomenon, but none, that I 
recollect, specify at what depth it has been discovered, nor, 
■ which is of still greater importance, precisely of what substance, 
whether organic or inorganic, the superstrata consisted,* the 
wonder being, to find tbe remains of wood (and I think that my 
specimens are wood is indisputable) thus situated. 

My object in troubling you with so circumstantial an account 
is to ehcit from one of your geological correspondents an expla- 
nation of the occurrence of this substance bene/ith three strata 
of stone, 20 feet in thickness, formed entirely of oceanic remains. 
The universal deluge was one single convulsion of nature. This 
climate is not subject to partisTor secondary ones, and every 
appearance of the quarry evinces an uninterrupted repose during 
ages. The deluge might have caused the antediluvian dry land 
to become the bed of the postdiluvian ocean, and vice versa ; 
' but this charcoal, petrified wood, semi-coal, or by whatever name 
it may be called, seems to demonstrate a convulsion prior to that 
which piled upon it an innumerable quantity of marine animals. 
A solution of this difficulty will, perhaps, be beneficial to science, 
and much obhge yours, 8cc. H. Woods. 
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Article VIII. 

On Olefiant Gat. 

<To the Editor of the ilHWii& o/" PAi/oiopAy.) 

SIB, Stpt.%9y issi. 

Db. Henkt, Id his very interesting memoir "On the Aeriform. 
■Compounde of Charcoal and Hydrogen," read before the Eloyal 
Society in Febmary last, and published in the Annals for Sept. 
has described a new gas obtained by heat from oil and pit coal, 
which possesses the property of being condensed to a liquid fona 
by chlorine, without the agency of light, in comiuoa with olefiant 
gas, hut differs from that compound in specific gravity, in its 
Ruminating power, and in the properties it presents on combus- 
tion with oxygen. From the ODaervatione Dr. Henry was ena«, 
bled to make on this gas, in the intervals of leisure be then 
enjoyed from the discharge of bis professional duties, he was led, 
to condude that it was " either a mixture of olefiant gas with a 
beavier or more combustible gas or vapour, or a new gas, sid 
geturn, consisting of hydrogen and charcoal in proportions nhich 
remain to be determined." A comparative examination of the 
Afferent facta communicated in the memoir above referred to 
will he found to strengthen the former of these conclusions; but 
with some modification, perhaps, of the original views of this 
excellent and accomplished chemist. The specimen of oil gas 
which contained the greatest proportion of the new compound 
was furnished to Dr. Hemy from the manufactory of Messrs. 
John and Phihp Taylor, of London. The specific gravity of this 
specimen was -906, common air being 1, and it yielded in 100 
parts 38 volumes of a gas, cond^nsible by chlorine, and 62 
TiilumeB of mixed gases, not possessing that proper^, being of 
the specific gravity of -606. Now -906x 100.--.606x62-.-38= 
1*395, which is the specific gravity required by the 38 volumes 
«if condensible gas to give an a^regate weight of '906 to the 
mixture. Sut we specific gravity of olefiant gas is '972. It is 
evident, therefore, that the greater part, at least, of the above 38 
vtdumeB could not be olefiant gas, out that it consisted of some 
other compound, the elements of which exist in a njuch closer 
state of condeasation. ' 

The phenomena this gas exhibits with oxygen still further 
serve to establish that conclusion. It appears that four volumes 
^4 ^ ^^^ of .oxygen are required for the complete combustion 
of ope volpme of the new compound, and that the gaseous pro- 
duct taJ^ree volumes of carbonic acid. For the saturation of 
one volume of olefiant gas, three volumes only of oxygen are 
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necessary, and two Tolomes of catbonic acid result from their 
joint action. A volume and a half more of oxygen, therefore, is 
consumed in the present case, and an addition^ volume of car- 
bonic acid produced from it, from which we may infer that the 
new gas contains an atom each of carbon and of hydrogen more 
than exists in an equal bulk of olefiant gas, and that its specific 
gravity, therefore, will be greater by the addition of the respec- 
tive specific weights of those elements. It has been already 
mentioned that the specific gi'avity of olefiant gas is ■972, and 
it is well known, that this gas is formed of one atom of carbon 
and one atom of hydrogen. The specific gravity of vapour of 
carbon, as hasbeenshown by Dr. Thomson in a former volume of 
the Annals, is -4166, and of hydrogen -0694 ; but -4169 + -0694 
a* "486, which is only one half of the specific gravity assigned. 
It must be inferred, therefore, that in the constitution of olefiant 
gaa, two, volumes of vapour of carbon, and two volumes of hydro- 
gen, are condensed into one volnme^ — a deduction which the 
phenomena attending the esploeion of this gas with oxygen 
amply confirm. 

It was before stated, that three volumes of oxygen are required 
f&r the above purpose, and that two volumes of carbonic acid 
are the gaseous result : to explain which it is necessary to assume 
that two volumes of carbon are present to saturate two of the 
volumes of oxygen, and produce the two volumes of carbonic 
acid ; and that there are also two volumes of hydrogen in com^ 
bination to unite with the remaining volume of oxygen, and forth 
water. In conformity with these views, the new gas wiH, of 
coarse, be compounded ofthree volumes of vapour ofcarbon and 
three volumes of hydrogen condensed into one volume; and its 
specific gravity, as already stated, will he the specific gravity of 
olefiant gas, augmented by the specific gravity of each of the 
additionsj elements of which it is composed, or •972 + '4166 
+ -0694 = 1-468. 

Proceeding upon these data, and supposing the 38 voimnea 
of condensible gas, which formed the subject of Dr. Henry's 
experiments, to Be " a mixtnre of olefiant gas with a heavier or 
more combustible gas," as he eu^ested, and that this heavier of 
more combustible gas is the one above described, the proportion 
of the two necessary to produce a specific gravity of 1-395, as 
deduced from his experiments, vrill be 100 volumes of the heavy 
olefiant gas, if it may be so called, and 1-49 volume (very 

pearly) of the light olefiant gas ; for '"** ^ j'^*^ ^ 1^395, from 

wh6ncex = ^ = -14893. 

It may he concluded from the foregoing observations, and, 
perhaps, satisfactorily, that the gaseous body which has been 
discovered by Dr. Henry among the aeriform products from oil 
And pit coal is not " a new gas, sui gejierU, consisting ofhydro^ 
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gen aivl '^rcQal laprrniortions vfaiclt remain to bedeteimioed/' 
bat a modification oi olefiant- gas, conatituted of the same 
elements as that fiuid, and in the same propcrtlooB, with this 
only difference, that the compound atoms are InpU instead of 
double. May we not be permitted to infer from this, that there 
IB yet another and a simpler combination of carburetted hydrogen 
und is covered, in which one atom of each of the elements is 
MiKxnated in the asual binu^ fonn 1 



Article IX. 

Observations on Mr. Murray's Paper on the Decomposition of 
Metallic Salts by ike Magnet, 

(To the Editor of the Annals of Philosophy.) 
SIR, 

Mr. Mukbat's paper is contained in the last number of the 
^liloBophicBl Magazine, and the author pre^ices his relation 
with saying: " I shall here takp. leave to select a fsw of the 
nnmerouB experiments repeated in the course of my researches, 
i£ad it would, methinks, be difficult to summon any objection to 
tiiem." I beg leave to differ from Mr. Mmray, and for reasont 
tehicb I.afaall iiow assign. 

Mr. Murray's first statement is, that ** a solution of permu*- 
liate of mercuiy was by Jshe, magnet soon reduced into running 
mercnj^, and the supernatant fluid was not affected by the albu- 
men of the egg." 

1 prepared a dilate solution of corrosive sublimate, and placed 
» perfectly uomagnetic steel bar in the solution, " running mer- 
cury " was immediately precipitated. Hence magnetism is not 
requisite to. the production of the effect, and consequently it is 
worthy of Mr. Murray's consideration, whether " tine steel 
filings " unmagnetized will not be as " admirable an antidote to 
corrosive subUmate " as those which are magnetized. I believe 
their inefficacy will be equal. 

.' ! Mr. Murray says: " Nittomuriate of plaUoum was decom- 
posed with a biifik effervescence, distinctly audible, and with a 
risible spray between the eye and the light." I placed an 
unmagneitic steel bar, in a solution of nitrorauriate of platina, and 
the platina was precipitated with all the phenomena above 
described by Mr. Murray. Consequently magnetism has no 
share in producing the decomposition. 

" Fine Dutch steel wire was selected," says Mr. Mumy, " and 
-proved to be non-magnetid. It was thrown into nitrate of silver 
where it remained for 14 hours, without being affected, part of 
this was made the uniting wire betlreen the nortJi and south 
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pales of two bar TOBeneta ; iriien tt became apeedfly {dsmetl 
with crystals of silver. ' 

" A portion of the same wire was (mapped m twain, and the 
magnet passed over one of the fragments, and both projected 
into solution of nitrate of silver. That which was magnetized 
reduced the silver, while the other remained inert." 

I divided a dilute solution of nitrate of silverinto three portitxisi 
In one I placed a steel bar hardened at the ends, but woich did 
not nttract iron filings, and consequently was not magnetized. 
In the two other solutions of nitnite of silver, I put magnets 
formed of similar bars, the north pole of one, and the south pole 
of the other, being immersed, their opposite poles projectiDg 
above the edges of the passes containing the solutions ; the 
poles were then connected by an unmagnetized steel wire. 
Iseveral hours elapsed before any sensible precipitation occorred 
in either of the three glasses ; at length a few 6ne brilliant flakes 
of metallic silver appeared in all of tnem, and I did not observe 
that they were formed sooner in one solution than the others. 
These flakes increased very slowly, till a certain quantity had 
collected, when the action increased rapidly, and an abundant 
precipitate of reduced silver was collected in each of the three 
glasses. I could perceive little or no difference in the quantity 
of the silver thrown down, or in any other respect, the reaolta in 
the three solutions being as neoriv similar as possible, ezceptme 
that from some unknown cause tne unmagnetized bar was moca 
more deeply corroded at the part in contact with the sur&ce of 
the fluid. The increase of action after a certain qnaoti^ of 
silver had been precipitated, was probably owing to uie contact 
of the metallic precipitate and the iron. 

It is evident from these experiments that magnetism has no' 
power whatever in modifying, increasing, or reyersine the mutual 
action of steel and solution of nitrate of silver. Indeed it is so 
well an established iact, that iron precipitates silver from its 
solution in nitric acid, that it is quite unaccountable how it 
should have escaped Mr. Murray's kiowledge both from reading 
and experiment The following authors disUnctly mention that 
silver is precipitated from ita solution by iron. Newmann, 
Chemistry, page 47 ; Murray, vol. iii. p. 212, fourth edit. ■ The- 
naixi, vot.ii, p. 314, second edit. 

If magnetism were really capable of deconaposing metallic 
salts, it would probably reverse the order of amnity, as occurs 
in voltaic combinatione, when copper is precipitated on silver 
wire rendered negative by the battery. I, therefore, immersed 
two magnets connected by a steel iMtr in two separate glasses 
containing solutions of sulphate of zinc, the arrangement being 
just the same as that of the magnets in the solutions of nitrate 
of silver; not the least precipitate was produced in either, nor 
in a third solution of sulphate of zinc containing an unmag~ 
netized bar ; the only observable effect was, that the bars were 
all shghtly tarnished. 
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Tbe next experiment, related by Mr. Miirrav, which I shall 
BOtice is the fdlowiog : " A portion of platinum wire that 
snfl^redno change in mtrate of silver in B<4ution, was made the 
uniting wire between the poles of apowerfnl horee-shoe magnet 
(that aopported 12 lbs, weight). When this was immersed mto 
nitrate ofeilTer, it soon became discoloured and acted upon." 

I immersed a platina wire in a solution of nitrate of silver, 
the opposite the ends of the wire being connected with the two 
poles of a pretty strong horse-shoe ma^et. After remaining 
about 30 hours in the solution, the surfoce of the platina wire 
was not in the slightest degree tarnished. The solution was a 
portion of the same as that employed in the other experiments. 
I conclude, therefore, that magnetism has no power whatever in 
influencing the action of platina on nitrate of silver. 

The last statement of Mr. Murray's which i shall allude 
to is, that " two magnetic bars were left for two days in 
l^osphorons acid. The acid was deconmosed; the north pole 
of one of the bars was scarcely affected, but the north pole of 
the other was corroded half an inch deep, and developed the 
Jasciculated structure described by Mr. Daniel." 

1 arranged some magnetic and unmagnetic bars in phosphoric 
acid in the same mode as described with respect to nitrate of 
aflver. The north pole of one and the south of the other were 
immersed in separate glasses, and at first were not connected, 
but were afterwards by a smaller magnet, south and north poles 
being respectively in contact with north and south poles of the 
immensed magnets. The action oftbephosphoricacid uponths 
magnets was not in the slightest degree increased by the 
contact. 

The circumstances which I have now dettuled, I think, justiiy 
me in concluding, that Mr. Murray's experiments are fallaciouSf 
and bis inferences unwarranted by facts. 

I am, Sir, your obedient servant, B. M. 



On the Propertia of Peroxide of Hydrogen or Ot^eenated Water. 

By M. Thenard. (Extracted Jrom the last Edition of hit 

Treitfe de Chimie.) 

Watbb is combined with a lai^ge quantity of oxygen, by )Ks- 
•olving peroxide of barium in muriatic acid, and adding sulphuric 
«cid to the solution. These two operations are to be several 
times repeated with the same liquor ; then adding sulphate of 
wlver, and at last barytes, and Berating the precipitates snc- 
ceesively by the filter. Muriatic' acid rcadi^ dissolves the per- 
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(^deV ani] there reault .mariatfe of baii^s, and weakly o:^en- 
ated water. The sulphuric acid precipitates the. barytea^ and 
liberates the muriatic acid, which then acts upon a fresh (Quantity 
of peroxide of barium, bo that there is no difficulty in repeatiDg 
the process several times, and there remains at length water 
holding more or less oxygen in solution. The piode in which 
the sulphate of silver acts is evident, the use of it is to separate 
the muriatic acid, and replace it by sulphuric ; the barytes com- 
bines with the sulphuric acid, and precipitates it. , When the 
operation is performed with pur^ materials, and in proper pro^ 
porticns, it is evident that the last result is entirely oxygenated 
water : it is then to be put into a glass -vessel with a foot, and 
this placed in a large capsule, two-thirds ^ed with concentrated 
Bulpnuric acid, the apparatus is to be put under the receiver of 
iik air-punlp, and the air exhausted. The pure water evaporates 
wuch more readily than the oxygenated water, so that in two 
days it will probably contain 250 times its volume of oxygen; 
and when the solution, contains 475 times its volume of oxygea 
at the temperature of 57°, no further eohcentiatioa takes plade 
by keeping it longer in vacuo.'* 

Pkyiical Properties of the Peroxide of Hifdrogen. 
: The peroxide of hydrog;«n is fluid arid colourless as water. It 
13 -in odorous, or at least it is so nearly so, that few persons "can 
discover any smell. It gradually destroys the colour Of litmus 
and tnrmeric paper, and makes them quite white. It acts upon 
the epidermis very readily, sometimes suddenly, whitens it, and 
occasions prickings, which continue for a longer or shorter 
period, according to the nature of the individual and the thick- 
ness of the portion of liquor applied; if it be too thick or be 
i;enewed, the skin itself is attacked and destroyed. Applied to 
the tongue, it whitens and pricks it, thickens the saliva, and 
produces a sensation which it is difficult to describe, but which 
resembles that of certain metallic solutions. Its tension is 
extremely weak, much weaker than that of water : this is die 
reason why oxygenated water, at common temperatures, is con- 
centrated in vacuo by the intervention of an absorbing body 
such as sulphuric acid. This also is tie reason why the evapo- 
ration in this case becomes gradually slower, so that at the end 
it is extremely slow; still, however, it always takes place^ 
^r i^^^nishes by the whole of the hquor disappearing ; and;this 
occurs without the production of any gas, if hich shows th^t the 
peroxide of hydrogen is vaporized without decomposition. 

I'teied, but inefiectually, to solidiiy the peroxide of hydrogen. 
Exposed to a low temperature for tnree quarters of an hour, it 
remained liquid ; when also water. which contains only 30 or 40 
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funes its volame of oxygen, is subjectedto a tempepatttre of 12°, 
•the part which remains fluid is much more oxygenated thaathat- 
whiqh freezes. It is even probable that if the latter contains any 
oxygen, that it ia derived from a certain quantity of interposed' 
water. 

I tJiought at first that I might employ this process to concen- 
trate the oxygenated water, especially by taking care to break 
the ice and to press it strongly in linen : it did not succeed ; the 
ice even after compression retained too mu<^ oxygen to be 
rejected. 

One of the properties of peroxide of hydrogen wtich I endea"' 
Toured more particularly to establish, is its density ; this I found' 
to be 1*452. It is, therefore, evident, that the peroxide is much' 
iaore dense than water, and it is not necessary to take its specific 
gravity to be convinced of this ; it is sufficient to pour it into 
water, for although it is very soluble, it flows through it like a 
syrup. 

Of the Action of different Bodiesupon thePeroxide of Ht/drpgen. 

There are some bodies 'which have no action upon peroxide 

of hydrogen ; others render it more fixed, while some deconw 

f)0se it, and combine with apart of its oxygen ; but it is particu- 
arly worthy of remark, that a considerable number decompose it 
at common temperatures without uniting either to the waterTor 
to the oxygen gas which results t sometimes even this decom- 
position occurs with a sort of detonation, owing to the suddeix 
Hisengagement of the gas. In this case, the temperature ia so 
fkr from being redQced, as might be supposed on account of the 
oxygen passing to the gaseous state, that it is so much raised as 
to produce light. Sometimes also the body during its decompo* 
eition of the peroxide, is itself decomposed ; such is, for example, 
the oxide of silver, which immediately upon coming into contact 
with the peroxide, even largely diluted with water, disengages 
all the oxygen, and is itself reduced. 

Of the Actioa of Imponderable Bodiei. 
Heat quickly decomposes the peroxide of hydrogen ; but the 
decomposition takes place more slowly as it proceeds. The- 
water, in proportion as it is liberated, undoubtedly coi|ibiDea 
with the undecomposed portion, and renders it more fixed. 
This may be learnea by the following experiments : 
! Put some peroxide of hydrogen intb a small glass tube, heat 
it gradnally from 55° to 212°, by placing the tube in water, it 
will be .seen that the decomposition will be quite sensible at 63°; 
it occurs with greater ebullition, if the peroxide is subjected 
immediately to 212° ; the experiment would be dangerous in a 
Tessel widi a narrow neck, with eight grains of the peroxide. 
Vevevtbelessy when thrown upon a red not -metal plate, it does 
IKA defamate. 
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, Let tbifl ezperioient be repeated, after having so diluted tli9. 
peroxide, that it shall conlain only seven or eight times its 
volume of oxygen, the disengagement of the gas wul not be per- 
o^tible, even at 120°, bat it becomes so Eoon afterwards, and ■ 
goes on increasing until it ceases. From this period, the liquor, 
contains no gas, and consequently will not effervesce with oxide 
of manganese. 

All other circunostances being equal, peroxide of hydrogen 
suffers no more alteration by exposure to light than in darkness. 
In botb cases, small bubbles are disengaged from time to time, 
and it finishes at the expiration of some months, even at common 
temperatures, with being for the most part deoxidized. This 
deoxidizemeut, which probably depends upon many causes, 
appears to me to be principally produced by some particles of 
matter which the peroxide retains. To preserve it as much as 
possible, it must be surrounded with ice. 

When the peroxide is subjected to the action of the voltaic 

Eile in the same way that water usually is, similar results are in 
oth cases produced, excepting that with the peroxide, the dis- 
engagement of oxygen gas is much peater. 1 ought to observe, 
however, that I have not collected l£e gases to examine them, 

Of the Action of the Metals at Common Temperatures. 

In general the metals tend to decompose the peroxide of 
hydrogen, and to restore it to the state of protoxide or water. I 
know only four which do not sensibly possess this property ; 
iron, tki, antimony, and tellurium. The most oxidizable are 
oxidized, and «t the same time produce a disengagement of 
oxygen. The others, on the contrary, retain their mebdlic state, 
so tEat all the ox^en with which the water combines to become 
peroxide is liberated. 

Id order to effect the decomposition readily, it is indispenBably 
xecessary that the metallic matter should be finely divided. Any 
metal wEich in the state of fine ^wder readily disengages the. 
oxygen of the peroxide, effects it very slowly if the powder be 
coarse, and stiU more so if it be in mass. 

The same phenomena occur even when the peroxide is diluted 
with water, excepting that they are less distinct, and continue 
longer. This will -appear from the examination which I ata 
going to state with respect to the action of metals vq>on the 
diluted peroxide. 

Tke experiments n>ere all performed in the same way. Tlie 
liquid was fiiet put with a small ^pe into a little glass tube 
olosed at one end, after which the metal was introduced. The 
quantity of peroxide employed in each experiment amounted 
only to a few droc^ ; when diluted with water, a larger quantity 
was employed. The action was considered as complete, when 
no more gas was evolved ; and this was rendered certain by the 
addition of a small quantity of oxide f f manganese. AU the 
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metals were tried in this manner, excepting uranium, fituiium, 
oerium, barium, strontium, calcium, lithium, and the metals of 
the earths. 

Of the Metals which decompose the Peroxide of Hydrogen, and 
disengage the Oxygen without undergoing any Change. 

Silver, finely divided, procured by the recent decomposttioa 
of nitrate of 6il?er by copper, and pure peroxitie of hydrogen. 
Sadden and violent action, the extrica^on of heat so great, that 
the tube became burning hot ; the silver retained ita metaUic 
state, and all the oxygen was instantly disengaged. 

Silver, finely divided, and peroxide containing nine times its 
volume of oxygen. Sudden and brisk effervescence, no sensible 
heat : the silver was not oxidized ; the action was soon over, and 
all the oxygen was disengaged. The tube is not heated unless 
the peroxide contains at least 30 times its volume of oxjfgen. 

Stiver precipitated from the solution of nitrate of silver by 
-copper, but the parts of which were become less finely divided by 
drying. Action upon the peroxide much weaker than with the 
finely divided silver of the two preceding experiments. 
. Stiver in filings. Action much weaker than the last. 

Silver in mass. Action extremely weak compared to that widi 
divided silver. 

Platiua in fine powder, prepared from the ammoniaco-muriate, 
calcined with common salt, and pure peroxide of hydrogen. 
Phenomena similar to those with silver ; the action, perhaps, a 
little stronger. I do not conclude from this, that tne platina 
itself acts more upon the peroxide than silver ; for in order to 
ascertain this, the state of division of the metallic particles, 
which so much influences their action, must be equal. 

Platina in fine powder, and peroxide containing nine times its 
volume of oxygen. Phenomena similar to those with silver. 

Platina in filings and in mass. The same action upon the 
peroxide as with silver in filings and in mass. 

Gold, finely divided, procured from the decomposition of 
muriate of gold by sulphate of iron. The same action upon the 
pure and diluted peroxide as with silver and platiua, provided 
the liquid be not sensibly acid. 

Gold in filings and in mass. Tbe same action upon the per- 
oxide as with silver in filings and in mass. 

Osmium in black powder and pure peroxide. Action more 
violent than with the preceding metals, which may depend upon 
the metal being more finely divided : in other respects, the pne- 
nomena were similar j the same effects, except as to intensity, 
with osmium and diluted pen^ide as with platina and silver. 

Palladium in powder, prepared by calcining aramoniaco- 
muriate of palladium, and pure peroxide. Ready and very lively 
action, but less so than that of platina, silver, gold, and osmium; 
great extrication of heat. All the oxygen was disengaged 
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dimoet as eoon as the acUon oeciured; tfa« mefol did not appear 
to ha oxidized. If the per&skte Were seneibly acid, it acted 
much less readily. 

Palladium in powder, and peroxide containing otAy nine 
Toliinies of oxygen. The same phenomena as with silrer, 
excepting ihat uxe disengagement of oxygen was rather leBB 
rapid. 

■ Rhodium in powder, prepared by calciiiing the amrtijaiiico^ 
muriate of rhoiTium, with pure and diluted peroxide. TfTie acfioii 
of this metal is nearly the same as that of palladium, excepting 
that the presence of a little acid did not retard it so much. 

Lead reduced to fine filings and pure peroxide. Action at 
first slow, but which gradually increases, and finishes in a fe* 
minutes, becoming extremely strong, and exciting much heat* 
All the oxygen is disengaged, and I do not think that the lead 
is oxidized. 

Lead reduced to fine filings, and peroxide containing nine 
volumes of oxygen. Action at first weak, gradually beComiM[ 
stronger, and then the bubbles of oxygen are rapidly hberated, 
and raise the metallic particles. Is there not a little oxide 
formed, which, it will he hereafter sefen, readily decomposes 
oxygenated water? It is certain, that at the- expiration of an 
hour, no oxygen remains in the liquor. 

Bistnvtk, well powdered, and pure peroxide. The same phe- 
iJomena as with lead. 

■ Bismuth, well powdered, and liquor containing only nine 
Tolumes of oxygen. The action is extremely slow. BubUeS 
are only occasionally ^ven out; but at the end of some hoars, 
the liquor was always deoxidized. The metal did not appear to 
be oxygenated. 

Mercury and pure peroxide. The same phenomena as with 
lead and bismuth, provided the solution be not acid; when it 
contiuns a little sulphuric acid, there is also formed a red sub- 
stance, which is probably a subsulphate. 

Mercury and peroxide containing only nine volumes of 
oxygen. "Very evident disengagement of gas, especially when 
the >iolid.Ion is rather alkaline than acid : the mercury is not 
oxidized : one drop of a very weak acid is sufficient to .stop ttie 
disengagement. 

Cobalt, nickel, cadmium, copper. Very weak action. 

OJ" the Metals lohick decompose the Peroxide of Hydiiogen,abiOTb^ 
ing Part of' the Orijgen, and disengaging the remainder. 
Arsenic in powder and pure peroxide. Sudden and most 
violent action ; flame produced bythe combustion of the arsenic, 
which, acidifying, prevents the whole of the oxygen from being 
disengaged or absorbed, at least instantaneously ; consequently 
very great disengagement of heat. When the peroxide is ill 
excess, aQ the arsenic becomes acid, and is dissolved. 
4 
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~ Arume, ia powdet' .awl poro^ide coniaioii)^ oiAy obe^iath of ' 
its volume of oxygen. No efFerrescence ; Aie liquor becomes 
immediately acid. This acid rendering the peroxide more fiked, 
it remains for a long time more or lees oxidized. 
' Molybden reduced to powder and puraperoiide. Very violent 
action; combuetiDn of tne metal witn light ; great extrication of 
heat ; productioa of a very sohible acid, the taste, of which is 
lather strong, and gives a yellow colour to (lie water. All the 
molybden dist^pears when the peroxide is in excess. 

Molybdeu reduced to powder, and peroxide containing only 
nin^ volumes of oxygen. Sudden brisk effervescence ; production 
of acid ; absorption or disengagement of all the oxygen : at the 
end of 15 hours, the liq^or was of a superb blue colour. 

Tungsten, chrome, and pure peroxide. TTie action weak at 
'first ; and with the tungsten only after some time it becodies 
violent. 

Potassuita and pure peroxide. Sudden and violent action ; 
vivid combustion ; disengagement of oxygen, and formation of 
alkali : the experiment ought not to be made io a narrow tube, 
for sometimes explosion occurs. 

Sodium and pure peroxide. The same phenomena as with 
potassium. 

Manganese and pare peroxide. The metal, in the form of 
small globules, produces brisk effervescence, and deoxidizes the 
liquor readily. May it not be imagined that it is first oxidized, 
and that it is the oxide which expels the oxygen ? Yet the gio- 
liules did notappear to be altered. In powder it acts stiQinore 
strongly; becoming very soon violent : at die same time that the 
osiygeniB disengaged, great heat is excited. 

Manganese and peroxide containing only nine times its. volume 
of oxygen. Brisk and sudden effervescence ; no heat ; con^dote 
deoxidizement of the liquor in a short time. 

(Zinc.) Action very weak. 

Iron, tin, antimony, tellurium. No, or scarcely any, actiob at 
all, even with the concentrated liquor. ; 

Action of the simple non-metallic Comh/UH^^. 

Among the simple non-metalhc combustible bbdiea, there are 
only eeleniumasd chaEcoal, which act upon peroxide of hydrogen 
in a marked manner. 

'Belgium in powder arid pute peroxide. Sudden' and very 
violent action; disengagement' of great heat withoubli^t; com-' 
plete acidification of the selenium, which, owing to this, imme- 
diately dissolves. 

Selenium and peroxide containing only nine times its volume 
of oxygen. No heat. Occasional bubbles are disengaged ; but 
the liquor Is acidified in a few minutes. 

CAarcod/ in fine powder and pure peroxide. Sudden and very 
brisk action ; production of very considerable heat ; disengage- 
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meat of all the oxjgeu without the fbno^tm of any carbonic 
acid. 

Charcoal in fine powder and peroxide containing only nine 
times its volume, of oxygen. Brislc effervescence without heat ; 
all the oxygen ia disengaged without the production of carbonic 
acid. Pass a certain quantity of the liquor up an inverted tube 
containing mercury, then introduce some well powdered char- 
coal. It will be found that the gas which is readily evolved from 
the Uquor is merely oxygen, ana that it will be deoxidized in a 
very short time. 

Lamp Black. No action, unqnestionably because the liquor 
does not moisten it. 

Action upon Metallic Salphurett at Common Temperatura, 
The greater number of the metaUic sulphurets which I have 
tried have a very marked action upon the peroxide of hydrogen. 
Very often this action is violent, and accompanied with much 
heat when the liquor is concentiBted. Moreover, wheUier it be 
.diluted with water or concentrated, there almost always results 
a sulphate, and a more or less sensible disengagement of o^gen. 
-This occurs with the sulphurets of copper, antimony, leacf, and 
iron : they are scarcely Drought into contact before they are 
converted with effervescence into sulphates. 

The sulphurets of arsenic and of molybeden act with more 
violence than the. preceding upon the concentrated peroxide ; 
heat and light are produced ; but no sulphate is formed ; the 
arsenic ia acidified, and the sulphur remains almost unacted 
upon. The sulphurets of bismutb and of tin act very feebfy, 
even upon the peroxide in the most concentrated state ; the 
snlphurets of silver and of mercury (cinnabar) have no action 
stall. 

Action of Metallic Oxides at Common Temperatures. 

In genera], metallic oxides tend to restore the peroxide of 
hydrogen to the state of protoxide or water. Some of them 
produce this effect by becoming more oxidized ; others without 
alteration, but disengaging all the oxygen in the gaseous form, 
which water absorbs to become peroxide. Some again disen- 
gage the oxygen, and are themselves redaced ; bat few exert no 
action at all. 

The decomposing power of the oxides varies much. Several 
expel the oxygen so suddenly from the liquor, that a kind of 
explosion occurs, and then much light and heat are evolved. 
The action of others, on the contraiy, is slow, occasioning but 
slight effervescence, and no sensible heat. 

Of the Oxides which absorb the Oxygen of the Peroxide, and 
restore it to the State of Protoxide or Water. 
These oxides are barytee, strontian, hme, oxide of zinc, oxid« 
6 
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flndi|Mt«ndii:of(M^i]Mr,. oside.ofniokdrtlie pwekmdot vltiamt' 
giuiese, iron, tin, cobalt, oxide of srMoic, vad.'atahMy seremi 
dtmBTj it- raqmsite that the meteUic oxide utoiild be moist 
ov IB aolutioa : othannie' the oxygenwould be. disengaged, .or 
would rfimaia- in> oombinatioio. It i» jaomovw wndoBt. that ul- 
propOFtioQ'astiieBewinideift produced, itiji|iaBaibletfaabit-iM^ 
expel » pOFCi(» of the ozTg«( irom the lM|tiof , so that the aotie* 
nav become ooBtf^cated.. 

Bmytea, When bai7te» water is peined into caacmtnted' 
-^. or dihited peroxide, a^great mm^r oibriUiantaoalnare prao- 
\ pitated ; these are nwnely bytkate of penwde of baniii% Mfc if: 
oarvtes reduced to powder be used msteftd of baiytes water, 
wm Blightly diluted peroxiile'of barieaa^.a violeafc axtiicatnn of 
ox^en saa takes place,, and much heat is excited. This he^ 
zoay be aerired from theabsorpticMiof the water of the peroxide' 
by the barytes. As to the disengagemetit of the oxygeo, it may 
be atttihoCed t» tl^ heat^produooi by the abaorptieu of waiter, 
and the fbim^tox of a> smaU qnantily of ptcoxide ofbenuitt: 
hydrate of barytes possesses thtt powcff of evrtviog osygen &om. 
the penmde dF hydiegmia all oaaes. 

Stroniian. StrootiaB presenta the aaise ^^earaacea mA ^» 
peroxide aa barytes 4oee . 

liintBt Tlika boae alaa^ fKoduues with the peioxide.of hydro- 
gen, phenomena analogcus to thoae which have been nuolioiwd. 



vntii'the twoipwcadiag faaaeH^ 

Hytb^e^Copptr. This hiydnite, when mixed with tb» jwft* 
oxide', of''&DidMgeBv beoonies immediately a new oxide of aik 



ochre-yfeUow Colour, and it rapidly evolves the oxygen of the 
peroxide which, remaiaed undecorapoaed. When^ ue peroxide 
ut coQcMitrstedv the action, ia vivio^ there ia disenga^nisnt of 
kieat, and i« requires modi te coavert all the oxide of copper iabe 
p«p»fiide. Id order that the petoxidatiga may. take plaeo, ib ia 
wo^ only m^uiut*- that t^a peronde' of bjdm^)Vit should be' 
diluted with water, but other circumstances heieaner te bb-nuiH; 
lAmed-moBt^be atliiadsd to.. 

' Gatcintd Peroxide of Cojpfer. In.thia a^aietiw:Oxideofcoppm 
cannot of course combine with more oxygen;^ itproduecsa veiy, 
evidei^ eflfecveaeenae of oxygen ^a when, pot into peroxidtf of 
Itydreem. 

Hydrate of Zinc. The same as co{^«b; thieioxide becomes a. 
peroxide wrtlr o^genated water,, sa.tfaal VctyUttifr osygeu. is 
eTolred. 

Oxide of Zinc by Cdlcittation. More converted into peroxide 
ftaa in the former case ; the evolution of oxygen gas is extremely 

Hydrate <^ NuM. This ia ano^er oxide, which>. with the 
Unwide of Aydvogen, 7n>bahly^ forora a new oxide ; it also oc^a- 
wna a- afi^t diemgqgemant of oxygen; 
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Oxide of Nickel by Calcination. Veiy erident eflfervMoence 
ofoxygeafrom the peroxide of hydrogen. 

Protoxide of manganete, iron, 'tin, cobalt. These proto^des, 
when in the state of hydrates, are converted into peroxides ia 
the same way aa those oJready described. When oxygenated 
water is ponred upon these hydrates recently precipitated by 
potash from their solution in acids, they are immediately peroxi- 
djzed. The peroxides of manganese and cobalt will auerwaxd^ 
act upon the undecomposed peroxide, caasing the rapid expul- 
sion of its oxygen in the state of eas; the action of the peroxide 
of iron is not very strong, and that of tin produces no sensible - 
effect. 

Oxide fif Artetac becomes acidified. 

Of the Oxides which expel Oxygen from the Peroxide of Hydrogen 

without bang Peroxidized or Deoxidized. 
. There are a considerable number of oxides which possess this 
property ; they will be described as nearly as possible in tho 
order of their power of decomposing. 

Native peroxide of mangoHeie in Jine powder, with concentr&tei 
'peroxide of hydrogen. Sudden and very violent action; the heat 
occasioned so great as to make ^e tube burning hot; the 
{leoxidation of Uie peroxide of hydrogen irutantaneons {md 
complete. 

The same oxide of manganese with peroxide containing only, 
sitae volumes of oxygen. Verybriskand sudden' effervescence ; 
all the oxygen disengaged in a very short time from Uie oxygen- 
ated water. 

Very finely divided peroxide of manganese, obtained by adding 
oxygenated water to a solution of manganese, and decomposing 
the solution by potash. The action of this oxide is stronger than 
that of the native oxide ; and when the experiment is performed 
with the concentrated oxygenated water, it takes place with a 
kind of explosion. 

Peroxide if cobalt inpowder. This produces the same effects 
with the concentrated peroxide of hydrogen as the native per- 
oxide of manganese does. 

Massicot in powder and highly concentrated peroxide of 
hydrogen. Violent action, great heat ; disengagement of all the 
oxygen in a lew minutes. 

Minium and peroxide of lead. These two oxides act also very 
strongly upon the peroxide of hydrogen ; the action of the per-' 
oxide is extremely violent, and it becomes protoxide. 

Hydrate of peroxide of iron, and concentrated peroxide of 
hydrogen. Action soon hecoming very strong; great heat, and, 
complete deoxidizement of the liquor in a very short time. 

■ Hydrate of peroxide of iron,'' and liquor containing only one- 
ninth of its volume of oxygen. Very sudden effervescency, but 
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Bot bijidi ; so that the deoxidizement requires aome hoan for its 
completion. 

Oxide of iron, from the dectHoposition of water by hot iron. 
"Weak action upon the peroxide both conceotrated aod dilated. 
Fifteen hoars were not nearly sufficient to complete the deoki- 
di^ment of the hqnor ; for it was found after this time nearly 
vnaltered. 

Oxide of mckel, peroxide of copper, oxide oj" bismuth. Tho 
action of true oxides upon the concentrated liquor ia not very 
strong, bnt it is aufiScient to evolve all the oxygen in the space 
0^ a tew hours, and in 16 hours they evolve it from the peroxide 
-containing only one-ninth of its volume of oxygen. 

Potath, soda. Strong action even when they are dissolved in 
fVater upon the coucentrated peroxide of hydrogen; rather rapid 
evolution of oxysen ; very soon perfect deoxicUzement. When 
the peroxide of ^drogen is diluted with water, the decompose 
tion takes place less rapidly, but eventually alt the oxygen i» 
expelled. 

Gelatinous magaesia, and highly concentrated peroxide of 
hydrosen. Very evident evolutioa of oxygen gaa which gradually 
subsii^s before the total deoxidizement. 

GelatinovA magnesia, and liquor containing nine times its 
volume of oxygen. Rather brisk efferveacence, which gradnatly 
ffiibsides before the deoxidizement is complete. It appears^ 
however, to evolve proportionally more oxygen when the liquor 
is dilute than when it is concentrated. 

Magnesia in powder. The action is weaker than when in the 
gelatinous state. 

Hydrate of barytes, strontian, and lime. But little action. 

Oxide of uranium, procured by decomposing sulphate of 
aranium with potash. Still less action than the Itwt oxides. 

Oxide of titanium in powder, sublimed oMde of zinc, oxide of 
cerium. Weak effervescence. At the end ofSObours the Uquo> 
was Hcarcely deoxidized. 

Of the Oxides which evolve the Oxygen of the Peroxide of Hydro- 
gen, and which at the same time lose their own either partial^ 
or totally. 

Theae oxides are the oxides of silver, mercury, deutoxide and 
peroxide of lead, of gold, platina^ and probably iridium, palla- 
dium, and rhodiam. 

Oxide of silver. Of all oxides this appears to have most 
action upon the peroxide of hydrogen ; it immediately expels its 
oxygen, and this occurs so rapidly, that explosion may 
happen when the peroxide ia concentrated: moreover, the 
heat produced is such that luminous spots are perceived when 
the experiment is performed in the dark. Under these circuni- 
utances, it is not extraordinary that the oxide of silver should ba 
reduced: the experiment should not be mfide in a narrow tube. 
m2 
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Vm. aetioa, i> veiy Bttnog, evMi ivlMk Hf powxids af kydi*. 
gen is diluted in water. Id fact, oxide of silrer occmwim Twy 
•ndadi euhI Mdden e&r*Mc«B«« in mtm frtiioh eontaia* onlr 
A flftwth. oC ■!» Yoliuw of oaygea; avthat, imkLu a tttbeivSHea 
■mith mncBiy, aad ia¥ert*^ itad w att eoataisMig 13 twiw ilB 
-wdoMe of oxygen ia paaaed ap into it, oxitle of silver aAwawd* 
thrown up siitkB the mercury so suddenly that the eye feUom- it 
mlh diffic«%. In Ah cue. thete ii m» •enntdejEirodBetin of 
iMBtr "B^ y«l> the- aside of silver i* ndosed. TUs oxide i» 
sedvcaieveiLBk ^mmtdihrtedpMooBdevfhydMges, lo-Aat 
it Bwk net b» cenc«fed that the ^^ukioa of the wry ge» ttot^ 
ibs metal ia not Ac effect of teiipcnitM>»; it wmy hmwu llkal at 
tte'KW gn t of the actioaoftfae oxide ofaiKe»upa» toe peroiide 
«f hj ^ogen, the particles whioh aet apos each other ve wmtA 
ihmttd, aoid that their aainbcf being Tety amaU conpaMd with 
Ao'littoaf, t^y ace inci^iable of miaing its toiapwiataai halia 

^*5**- . . 

Peroxide of lead in powder. The action of this oxide was 
^e peroxide <^ hydrogen is acariy e» stnon^ a»< that of the <mde 
«f aueecand the reaotta are similar, eseeotiag' that the paroxida 
of lead is not reduced, bo) hecomes iBeF«y> yellow protoxide m 
the eeeeeBtnted liqaof. I doubt whetjMF il aadefgoca aaiiilnr 
i<l»OTi<fafw«t is the- diluted liquor. 

1. I'fee same pbai 

leaS'iapid^ 
itioB of fight, tuid with less eztnc»> 

Hydraled peroxide of mercury, and peroxide' of hydvogon. 
ilie-nvdrate 9CQWMurypiievioHafy>noiBteDed with water waa pat 
apoB blotiiiig p^er, and the trial w«» tbe» nade i» th* uaual 
way.. In. & Moment, the y«ttow ct^oup of the eside became'Mdt 
«fiervaaceiica oecumd, and sotMt became vtetent ; tbete was 
tiicp. gnat eatvicatioB sf heat, the wevcunat' osid«' was redne*^ 
and the liquor completely deoxidized. 

Hydrate of peroxide' of mercuri/, and liquor containing oni^ 
lane volanies of oxygen. Very moderate e^rvescence; no aoD- 
wUe beat ; the oxide reduced in 24 hours ; complete deoxicbe- 
ment of the liquor also, provided the peroxide of mereuiy is in 
excess. 

Peroxide of meramft Jv haat in fem pautdn. lUs ^tde- is 
powder was of a greenish ochre yellow c<^ar; when pat iato 
the ccmcentnted peroxide of hydrogen, itbecante red, like.the 
Rebate, and acted like it, but lees qoidtly; the actioflt alwi^K 
waahed Ti<riimtly, the diaengagemeid of keat'bei^ Ten" great, 
and the oaida reduced, its action upoD the diteted Uq«)Bp-» 



Jimwia-and penHude of bydmgen. ne same pfaant 
vriUi the. pcaozide, ex««ptiBg that tiie actioa, which ia h 
takes place without the evMutioa of fight, tuid with lest 
(ion of heat. 
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Brown omde of gold ta powtder, and bi^tly c 
«udev Aetibn suddes; violent; |^feet estaiaaliaii- at bMl 
w a d a e tionnrfthe g<rid; oon^ete deoxidia— ait^^of the lii)M*« 
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Oxide of gold, and liquor containing only nine volumea of 
oxygen. Sadden, brisk lAervetoeiiae ; no heat; the gold 
reduced ; and the liqaor deoxidized in a short time. 

flktiM wnik Boda. SiMiiW action opott coitoMrinttodMadiMMed 
|ieroxide of hydrc^n as the oxide of foU. 

Oxide of osmium, procured by calcining osmium with chlorate 
of potash, mmi hw;Uy oetwaatatcd pnwnde of ]i;fdn)gen. No 
sensible action ; out as soon as a small quuitity of potash is 
add^d, ^mtt Hf etTcseence ; much heat \ and tlie clear colote- 
hm bMW beeoaaea of « darit farown. It is oMMttMn l^Mher 
tbe «Ki4fl of «alBi«m i* i«dm«d. Th« |NM»d« dilubed ttMi 
WHMr ttcti «M3aily, excejiting with leas intensity. 

OfliiemidnyaikkAtnvtmetaem^, if at ail, itpo»4lieftr>~ 
m»dt ^fla^Anigmt-. These tire ahimiM, silioa, oside vt diroiw, 
ptoati4e efVin, protoxide and penxideofwitMianyMd tMgslie 
Mnl, 

fi«t««l ollcer oxtdea we iMde^tadly sianlarfy ci*«anttanoeS* 



iMt haviag had a» ofiportanty of ttyiag tJ 
«Mh Mw oertamty. 



Article XI. 

Attromamieal Oburvstitmt, 1821, 
Bf CoL BeauriiBy, FRS. 

Biahey HaoFA, ntat Stanmore, 
U*wbM» «' VS" Mwtk. b^tad* W«t w tinM 1' M'flr'. 

Mtr.f*. BuMdoli or Jiipltci>k lb* i 1h W tt" ) Mm Time st *oAer- 

■Mite ■• ( ft S* M ( Hm Km MStMmMk 

»n:,SI. liiiiMlis «f J^rbtt'j Sntt II «0 IB £ Mm Tni m Biakw. 

ntdfiu } II SI 40 SMeuiTimeuQnenwi^ 

mr. CI. Buorion of Jd^Ici^ Ittt J ft (V 13 ) Hmii Time m Btuher. 

wiellw I » f* 4> { H«uTiMe«OMMNrlib 

3lM^ flV. SBBrita «r JiyiMrVi tkM ( d 4S oa » Mma TiMM BMiw. 

MdBu ...I « 48 38 {Men Time ktOnm^^ridk 

Bk. S. Xmerakn alf Jn^tcr't tbnj 1 4S !D > Hon Tuu «t Budier. 

MMBH f 1 « 41 <MMll1nM!MaMtMilfc. 

•<:.JmH>^ *»>■{ S 95 £1 fMMlTteewBMktir. 
—■■■•2 8 3S 42 {ibmllmtMaMaaM. 
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Article XII. 

'^eMeen Places of 46 Grtemoiek Start, rtduced to Jan. 1,^9X2, 
front the Catalogue published in the Nautical Altaamaefor 
1823. By James South, Esq. FRS. 

(To the Editor of the Annah o^ Philology.) 

' DEAR SIE, SJjcJbnuMfrcet, Z>ee. 85, I8S1. 

In the Quarterly Journal of Scieace published in Januuy and 
July last, CorrectionB ia Right AsceniioD of the 36 prio^^pal 
Fixed Stars, were published by me for every day' of the presCTt ■ 
jrear, and itwas my intention to have continued them annuaUy had 
not the Astronomical Society taken up the mtiter upon a more 
extensive scale ; and under the idea that the first results of its 
labours would have appeared before the public in time sufficient 
to render the prosecution of my plan almost, if not altc^ether 
useless, that leisure which must have been employed by me to 
have had the computations ready against the present period, has 
been otherwise disposed of. Shoiud, however, fresh delays lon^ 
postpone the publication of the Society's tables, I shall feel it 
my duty to resume the task, unless, in the mean time, some one 
should anticipate me. 

Unable, therefore, at present to give the corrections, I most 
content myself with offering a catalogue of the mean places of the 
46 stars reduced to January 1, 1822, and I am the more anxious 
to do this, in consequence of one which has appeared in the 
Nautical Almanac for 1824; of this production it is needless for 
me to say any thing, except that it is inaccurate and unsatisfac' 
tory ; inaccurate, as far as the nortJi polar distances of i^ stare 
sre concerned; and unsatisfactory, inasmuch as the long conti- 
Dued habit of giving the right' ascensions to hundredths d 
seconds, has been abandoned. While, however, in common with 
others, I lament that such a catalogue should have found its Way 
to the pages of a book which, in accuracy and precision, should 
be surpassed by no one issuing from the press, I cannot consent 
to withdraw my confidence altogether from preceding catalogues* 
and go abroad in search of better ; thinking, as I do, that 
although unforeseen circumstances may have conspired to render 
one objectionable; still all should not be placed in the like con- 
demnation. Under this impression, let me urge upon my fellow 
labourers in the same pursuit, the propriety of adhering to tfaei' 
own Greenwich catalogue published m the Nautical AlmanM 
for 1823 ; so will their observations tally with each other's, and 
also with those made at our own great national estabUshment, 
vith instruments which are not less the pride and glory of Great 
Sritain, than they are the envy and admiration of the worid. 

J. Sooth. 

D.n.llzedbyGOOg[C 
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Meen Places of4& Greenwich Stan. 



The Mean Placet of^ Greenwich Stan. Reduced to 
Jan. 1, 1822. 
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ArxkUJCUI. 

. ou Mr. JSekMlcmffm ■" Jmtmnt of .tie ^ivf 
-Copper on-thc ■Bvathem Short iff Litke S^im(w,i«*A Hatan- 
cal Citations and Mitcellaiiemu 'RemarSi, t^C" By Jdiu 
'Tayk>r,£Bq. MG8. Mtniag Engineer. 

(To the Editor of the Amah if Philonphy.') 

SIB, 

It Appears from the information -detuled h^ Mr. SiAattl- 
ai&% tnat s^wcimens of native copper, «arying in weight jioiii 
aifew pounda, have been at ivariaus times fotmd on the.^isre 
df Ifike Superior. Mr. S. Bays: 

" The first appeamnces of copper are seen on tiie head df .file 
perUge aoross Keweena pohi^ two iiuodred and seventy maUpi 
Wjrand the fiault de St Marie, where ^e pebblaa al^og 4he 
abore of the lake contain native copper diss eminoted in TOtt^ 
dies varying in ahe from .a grain of aand to a lump of Amo 
pounds weight. Many of llie detached stones -at t^ wlaoe 
are also coTouKd green by the carbonate of copper, am ihe 
seek .strata in the vicinity exhibit traces >of the same iv^. 
"^aie judications cflntinue to &e nver Ontona;gon> wliiidi luis 
l«iig been noted for the large ^masses of native copper fbontt 
i^on its banks, and abauti^ contiguous country, rhis riv^r 
{vaUedDoitaganomMeliiik's Map) ie one of 'tiie largest of tbirlr 
taributaries iniiah IHov iato the lake between Punt lroqDoit-«Ml 
thef ond.du Lac It tsigioates in a district of mountunenii 
OBrnfery intennediate Wtwoen the Mississippi lixer asd Dim 
lidtes ttliwoa and Superior, and after running in a norAerk 
directiDn Jbr one huadred and twenty miles, £dters the latter Kt 
tbe idiatauce of Mty one imiles west of Point Keweena, ns 
nortii iatiUide 46° 52' 2* according to the obsenvatiems ai'Oapi. 
DoD^hiBa. It is connected by portages with the Menomonie 
livar Af Qseen Bok, and with the Chippewv^ river of the JAisr 
ma^pi, voutae of communtcation oooasienally tvavelled bfttw 
lodians in canoes. lAt its mouth there is a viUaee of Chippe^ 
way .bidiMis «f siKteea ftimiltes, who subsist chiei|r tm ihe 
tirih<^urgeoa) taken in the river; md wboee location, iii^«> 
jstiijbantly iti "iJhttt r-i-r f uTtmtjmi-p^ jdoes jxdt TirpwiT to unite InA 
ordinary advantages of Indian villages in that region. A strip 
of alluvial land of a sandy character extends from the lake up 
die river three or four leagues, where it is sncceeded by higa 
broken hills of a sterile aspect and covered chie6y by a growth 
of pine, hemlock, and spruce. Among these hiUs, which may 
be considered as lateral spurs of the Porcupine mountains, the 
Copper Mines, ao called, are situated, at the distance of thir^ 
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■Mrd^diSm from «faB Ix^ aodinl^e-Dratre^ff & i«^on 'clmntb. 
itarixed h^ its tnU, ni^ed, and -tndHdcbmg ftpycafnii eg. fW 
■iHige auuK of snotivt itt^)p«r nspoHcs «& the want -bmik of Ite 
iHwr, &t &e WBtor's 'Sdee, 'mA «t 4lie foot of a vei^ eleriCfeefl 
'kai& <of ■altnvieii, the lace -of whkb u^pmn, Et somefonmr 
ipofcd, toinveslippMliiito'fiie'rirer/cairyingwitii'itthe-mBsk 
ef ovppw, together ^iiith dctochBcL I4t)cln of gnmike, honv- 
Idesde, und «Aer ibmliM fteodiar to tfac mM of ftat "ptace. 
Wkm*Qiapfrf, 'wfaicli iein apueevadmalkable bW1«, lies iii-coi»- 
nexioQ with serpectine rock ; the face of which it ehnost'coni- 
yitiiity ovedm, andii alio dksraarnated in inasaeB and n^ins 
ArOD^««t the Mdwtancc <£ Ibe -Tock. The leutloce M tin 
' ', iin^x MOBt'oxyrlsUestetale whtdi have flu^redalone 
mn to the sAnoenhme, pmaenta a uetaltic brrlliancy^ 
«lnc^ B Ktthbatabte vAut to alloy 'of the pKeiow mettdB, W 
ite ^aotios of ikm nm-, "Wludi duving its Bemi-4uinusl fittsdi 
AunieB dotni ihugc iiiBut^iea frt* «and sad other ailhmal -mRtMr, ' 
itlmt soai^ mrvfl 4o ^irsite itK warfaoe, and keq> it InigM. 
"Ub dt^M of the xaA is very irrogutar — its greatest length iB 
Kiree Mt ei|;iit dncbes— its greatest ihrsadtti three feet fbiff 
hes, 'oai dt mw nhogether «cmtaia tiewn fjofbic feet. 1h 
!, it'««nsidBncbfy«xcwd«^e srevtrnwa of native iron foonA 
«oae ¥fl»rs »ge upenlhie banka 4n Red River in Ltmisiaiia, atil 
now deposited among the collections of the ^ew Yoric '¥^ 
^limoal 'SecaiOir^ bnt, on recount 0>f tfie ndsrixtore of Toctv 
matter, ia ndmw in weight, Henry, who visited it in 179% 
_-*; — i._j ;»~ — eight at five tons. But, after esaminiiu; it wifli 
■tion, I faKve «oiapvtBd the weight mmetalUc 
r in the locikut twenty two liaadreA <pQ(ma6. llieqnan^ 
£^ wu^i howewr, have ben unu^ ^tnitn^ed tince its first 
Aaoovery, mai tiui nucrtw ft( <4iisBels and axes upon it, witk 
She hvahm t»6h iymg aroimd, iprove ^iit portions h8n% heen 
vatt^ mad -oaoried mmtey. Thft lasthw yaat quoted observes; 
'idHt aodi'tns te pave &iid malleable state, th«t m&i an axe 
dsfe was cMe to cot off 'a ptntton wei^nng a temdred ponnds.* 
Jfa uwdww uadhig this Teductkn it may atiU ^ ctnsi<toKd ow 
4if the iKrcMt md mntt mmok^le tMidies of natirc com>eJr 
■yon thy g iah d , «rad is, bo -&r -as my reading extends, 'exceeoeS 
miff by ««peciiaen feuod'm ft Talley in Brazil, weighing 3968 
i^urtugkeBG.fwnfdi." 

After varions details as to circumstances nnAer<n%ich *flrt 
•»IMr bia haokfrnnd, ^e 4Mth0r ^rooeeds : 

"^ Vi«m jdl tiw AietB wtttA I haw bwn able to ofilteot tik 
U» iSnoior, aad lifter a delihOTalMD vi^vn •then since tB|f 
■MMttt't kftva^dMNMitln fottvwMg eonohuwone !-^ 

"*^ ■" t the «ihivifcl «wfl along the banks of -fee OBtem- 



. GooqIc 



^ Mr. J. Tayhr tut Mr. Sekaoicroft't " Aceotat of the [Jak . 
men of the MiiBiBBippi, contain* very fte^nent, and .eome 
.most < extraordinary imbedded masses of nabre copper; but 
that no body of it, which is sufficiently extensive to become 
the object of profitable mining operations, is to be found at 
any paJticular place. - This conclusion is supported by the facts 
alrefCdy adduced, and so far as theoretical aids can be relied 
upon, by an application of those facts to the theories of 
mining. A further extent of country might have been embraced 
alon^ the shore of lake Superior, but the same remark appears 
^plicable to it. 

" 2d. That a mineralogical survey of the rock forraationa 
^■rtine the Ontonagon, including the district of country above 
alluded to, would result in the discovery of very valuable 
mines of the sulphuret, the carbonate, and other profitable 
ores of copper ; in the working of which the ordinary advan- 
tages of mining would be greatly enhanced by occasional 
masses, and vems of native metal. This deductjon is rendered 
jprobable by the general appearance of the country, and the 
concurrent discoveries of travellers,— by the green coloured 
waters which issue In several places from the earth, — by the 
bodies of native copper found, — by the cupreous tinge which 
is presented in the crevices of rocks and loose stones, — by the 
geological character of the country, and by other analogous 
considerations." 

The statement which is made by Mr. Schoolcrafl that has 
particularly induced me to notice his paper is contained in the 
following paragraph : 

" The discovery of masses of native copper is generally con* 
jidered indicative of the existence of mines iu l£e neignbour- 
hood. The pracdsed miner looks upon them as signs which 
point to larger bodies of the same metal in the eaith, and is 
often determined, by discoveries of this nature, in the choice 
of the spot for commencing his labours. The predictiooa 
drawn from sach evidence, are also more sanguine in propor- 
tion to the extent of the discovery. It is not, however, an 
unerring indication, and appears liable to many exceptions. 
A detacned mass of copper is sometimes found at a great dis- 
tance from any body of the metal, or its ores; and these, on 
the contrary, often occur in the earth, or imbedded in rock 
strata, where there has been no external discovery of metallic 
copper to indicate it." 

The opinion here expressed, and which is given as that of 
nractued miners, is certainly incorrect; it is one indeed whit^ 
nas been often repeated by the writers of books,. but which! 
will venture to add does not rest on the- testimony of practical 
tuen. Detached, or insulated masses of native copper,. on eVea 
of the richer kinds of ore, do not of themselves indicate thA 
proximity of valuable mines, and in foot their occurrence is rare 
even in the most productive districts. . 
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The expenditure of conudentble iamB in muaccesBM trials> 

•nd consequeDt Iobb uid diBappointnieiit, hBve often been the 
Teault of acting upon speculations similar to those quoted by 
Mr, Schoolcraft, which, though certaioly plausible, are not home 
but by experience, and which, therefore, it b desirable should be 
known, are founded only on a popular error. 

It is not uncommon to see specimens of ore of great richneM 
exhibited, and to hear it inferred that they are a certain prog- 
nostic of Talaable mines, whereas expenenced miners itnow 
that they are to be considered merely as rarities, thatthey occur 
frequently in irregular deposits, and seldom in any large quan- 
tity. The regular veins from which alone a miner would expect 
much, are generally enriched in a different manner; and when 
ore occurs in large masses bo as t« he worth working, those 
.masses are usually composed of those TarietJes whidi are not 
extraordinarily productive of metal. 

Native copper and veiy rich copper ores do occur indeed in 
▼eins, and have been often found in some of our best mines ; 
but they are of themselves not reUed on as promising indica- 
catioos, unless accompanied by. other favonrable symptoms, and 
must be considered as rare productions, rather than as formii^ 
•ny notable part of the produce of mines. 

In judging of the probabihty of any country being productive 
of copper, a miner would attend to the appearance or discovery 
of regular veins, — to their extent, — to the rocks in which they 
ocxm:, — the substances which they contain,— and to many other 
thin^ which he would deem more important than any casual 
specimens of the metal or its ores, and particularly the richer 
Tarieties. 

He wonld require at least a combination of aonte of thow 

' indications which experience has shewn to be fovourable is 

order to pronounce that expensive tri^s were justifiaUe, or that 

success Was probable; and in forming his judgment, such evi- 

ilence as is here produced would have but little weight. 

With regard to the probability of copper being found in the 
country described by Mr. Schoolcraft, near Lake Superior, so a> 
to become an object of research, it appears to me that froa 
bis report, there is very little to encourage such an expectation. 
Scattered fragments of native cropper are found inclosed ia 
maases of rock, not even in ntu,-^their original situation itn> 
certain, — ^the rock itself not commonly productive of copper,— 
the surrounding country alluvial, or composed of red sand* 
stone, — oo indication of veins, — and no appearance of substance* 
AS are most frequently fonnd accompanying the ores, 
. : TbjB fact is a very earions one, and if, as Mr, Schoolcraft spe- 
4)rfate8, these masses may have been ejected from volcanoes ia 
Ae Porcupine Mountains, it would be more desiraUe to evb* 
anne those- monntMos' than the district in which they now ap* 
-pear to be placed by some extiaerdinary chance. 

John Tatu>s* 
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ANAfTSES OF lls«K8. 

K^» Mit«r tbe PUloMpUtal TrnwintioMt onatuM AMmk 
(■Mn. Uefintef«Uck»c 

I. ^ AccouMt vf £if e i iiM m t t to determimt tie Toaa if V iimm 

titm ftftit P^nJMJumtiK^jgwmt I^&ida. % Oapt. EdmoA 
flttbinA, «f 4ke Royal itegiment of Aflrtittory, FRS. wd FLS. 

JBsr tfac Mpeoteat coauannicaiioin made \ij Capt. SbMhc im 
Mhe Il«yal Scwjct^, « Oopler medal bn been aaruidsfl to hut. 



Of this elaborate paper it will be Hapo o ii bie to yrt _.. 

ftr the rerote of 4m expnimeilti arc o(»tau>ed im. upwudB 



Be teUo, Mue of wfaieh ate of giMt in^ Tbe oreeiv 
tfsMii^ioli wen tMkeBto«iB»*«co«noj ml be fceat l ea Bw f 
ftgm Ci^ IkfaiM^ owB womU. HetMonane* Ub ipiper ty- 
■tatiag, tbat " tfae docks aad peadidmi toed >iB fbete «xpe»> 
taents are the proper^ of the Royd Societif , and woe 



hr tbsir direebon vxtitt the immediMe fliqienirtaidaaee of Cftpt. 
wtet; who, IB • womacript accoaat praveated to ikc B«7^ 
ttvbiet;, of ^e iMrtroaents lamMied to the «^e£liaM «■ -te 



lM rth«im ^MOTOty, ktu deocnbcd thos m Mlovn : 

<" The clodu wsffe Made by Stwltoa, amd ore the oflMfiirUA 
WBConpaoied Cmt. Cook'Knwd the woiAd: fat earii olook, ftfpM»- 
J..I 4. ._ : r ~-i:j I . 4.1.: . " ' * 



duluDL was cast m one piece of solid brara : this was Juminod 
■Mik ahDifeodg«rf>f Iwd steel, perfMidy «ti«igfat,«nd fimbed far 
AaNru^g; ^e edge loBgit»iiiM% two or three tines «■ a 'MB 
fceiie, 80 ss to uke fima its shwipMCts, aad tbos y a t- krie Mf 
vMeaMton ftoa wear; the back trf* th« knife edfe bore finolf 
agaioBt a itovt oroBs piaco, aai the heads of the «bm«« woa^ 
a^ it, were stu^ below the tarihoe, and xnneededlByhnttiiDs, 
I* frevmt tbeir heia^ lEmored : the fenita cd^ Was c w t a al ^ 
Mtputsd, mas to be at right aag^ to «he dmctiaa of the ^H^ 
mioj: every finasoppoit^faMSi was aeivwad to tfca thick fiaait 
■hiohftiraiBlkefaBokofthecloeknMe; ia iOm wave tebeUMl 
taw|NSDesafB(;ate, which wcr groMHl into ^hu^oib <of JbuUoii 
a^nden^ finidwd m tbe ffaoea to raeaim Ae kaife edge «f tte 



aaadohni 

IfaHtiaat 



: patidlelto Aea^atas, a «Mdl farel waa toad ■ 



rtbe oyttadetB, hy euaaa of whid they bmU te 
]^aced truly horiaeatd : as arc divided into danaat ««d Mr "^^ 
bat wUdi M^ he nad itf by astiawihaa ta t«dradA>> 
IftMahad to tka badk of tbe doek «aae «t tbe bottoat of the 
lUan, te |pf« tbe arcaf vibMtiaa. 

- < Sack 4kidk. wm fiinwbed wilb.atrianiiiif nap naiKlf*—* 
coBtriTed by £k. WoHmm^ a«i aa taalgrflraKfed 4bM *«» 
fe to apprehend any motion in the point of »ni- 
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famitm^ nd it n Bafficieatty obww- A»t n» ^fga «a» ta>> 
plac* » tbe length «f tfae p«DdaluK, butt Mcli w mej Mue 4mM 
a vah^OB in temperature.' " 

AuuDUBg- the wit^ 9I the peBdWiun vitMatime meoaik im 
ttelstitu^orLoDdoo, viz. dl" 3V QA-4" at dd-^MKI'iiicba^ 
irikieb bk» been deteniBoed by €ipt. KatM>, Afl ftdoamtg taUb 
is {pven by Capt. Sabine, u preseDting ite l«^4)fe at eaeb of Ab 
■totieiH at whnh the etoeks nave been sat i^, dedaeed &eB the 
a-detadBdin thia pa^n 



iMtdbn. SI^ 31' 08'4" N .... M-I3fie» 

BrMa SO 06 4S>0 ....9»-16!M 

HaMlataid W 36 }->e^ .... SS'l^M 

MeinOe lalaad. . . 74f 47 1>4 .... 39<207 

Gapfe. Sabine's paper eoncludaa- with- itei tB etio w aa to At 
figare ofdte earth;- tad he giveathe fVjQowmgtaMB'fla ooBtHfl»> 
ing tb& diminatiott ef gravity from- Ae pete te-tWaqaartoii tni 
Ittc reacting' ^ptim^ of the eartit deduced ttoat the pre oo^ My 
Obae r v atio na; udthenetitod foHowec^iniobtamog theaa fledaat- 
taom, Gtipt. StAise- alatea to be- the «tme aa the* deteribed fey 
CtHit. Sateriafte Philoso^ietd' Tnuunetiona ftw 181t), p>4ii^ 
42$. 
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II. Some ObservatioTU and Experimentt on the Papyri/bm 
ike Jbtmt of Mertmkmevm. By Sir HumfOiiy Daffy, Bart. PRS. 

This paper coataiiM, first, a detail <^ tbe aathor'a eariy eapaw 
iMnta>n-&iriand<ni fiagnsntB ofpapyri^; teoamBy, adaacv^i- 
titntof Ae r^»in- tfae mnseam at Naj^s, and ef aoma aoal y t i aal 
•■piennienta' made up«B them ; tbiidJy, » detaS of the vanodf 
^ano^pnoaaaea oanicden in the Hausena- at Naplea on lln 
MSS. and of the iMetHiB whi^ indneed Sir Humplli; to re ao n — a 
ilM- vuteitBlBng befera it was coi»latod ; end- lastly, aoae 
gaoatat a tou v a ttongon- the M6&. of flwamoeatK 



A» ^doiilDe- and ioditw have no action npon pnre oarit*- 
BOeeana' Baatlari aaid a stroog a^taaetioo for hydrogen, ^naa 
<oa w iw n d'that Am nirirt be employed t» dtakoy the maMtm 
i^ch occasions tae a&esion of the learaa, vnt^nt iajuriog 
Afl oocboA-of iriiieh' As ink io- eanoi^raeed. 

A fiagateal of- » hreioi MS. tjte- hywa efi whicit mn 
Iwiugly adlWVB^ iM»nmacBatriy aeted iipa»hy Mmg ptaoai 
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in an atmosphere of chlorine, and the letters became ma<Ji 
jmore distinct ; the vapour of iodioe had a sensible, but lesa 
distinct action. 

In using chlorine it was found necessary to employ only a 
Mnall quantity of it, and when the temperature was proper^ 
.regolBted, tiie muriatic acid t^wut fonned assisted the sepa- 
fauon of the leaves. 

The number of MSS. found at Herculaneum was stated ti> 
Sir H. Davy to be originally 1696; of these about one-fourth 
had been operated on or presented to foreign governments ; and 
on inspecting the state of those which remained, it did not ai^ 
pear that more than from 80 to 120 offered proper subjects for 
«zperinient8 ; and this estimate afterwards appeared too high. 

Sir Humphry, remarks that the persons to whom the care of 
the MSS. is confided, or who have worked upon them, have 
«lways attributed the appearances which they possess to the 
action of fire, more or less intense ; but he is of opinion that 
the operation of fire is not at all necessary for producmg such an 
impenect carbonization of vegetable matter as that displayed by 
the MSS. and he Btreogthens his opinion by observing, that^ 
Pompeii, which was covered by a shower of ashes that must have 
been cold, as they fell at a distance of seven or eight miles ftom 
the crater of Vesuvius, the wood of the bouses is umfonnly con- 
verted into charcoal ; yet the colours on the walls, most of which 
would have been destroyed or altered by heat, are perfectly 
fresh, and where papyri have been found, they have appeared in 
{he fonn of white ashes, as of bumtpaper. 

Sir H. concludes, that the different states of the MSS. 
depend upon a gradual process of decomposition, by the action 
of air and water ; the results of the action of heat upon the 
different specimens of the papyri proved Ukewise that they bad 
sever before been exposed to any considerable degree of temper- 
ature. 

Only one method, and that a very simple mechanical one; had 
been used for unrolling the MSS. It consisted in attaching 
^n animal membrane by a solution of glue to the back of the^ 
MSS. and carefully elevating the layers by silk threads when the 
glue is dry. This, however, was found to be attended with 
ftome inconvenience, which Sir H. Davy proposed to obviate t^ 
mixing the glue with sufficient alcohol to gelatinize it : in thia 
mode, the alcohol, from its greater lightness, penetrated furthes 
into the papyrus, but produced its greatest effect immediately oa 
the first layerB. Ether was also tried by Sir. H. Davy, and found 
to be efficacious ; it was applied by a camel's hair brush, with 
precautions, for which we must refer our readers to the paper, as 
well as for other experiments. 

For some time, Sir U. Davy states, that he was at liberty to 
^oose and operate upon specimens ; but even after the efficacy 
jmd use of the new processes were fiilly allowed by the unroUeia 
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of the Maaeum, such obstacles were thrown is the way as to 
induce Sir H. Davy to desist from all further operations. 

This paper is accompanied with sevend engravings of copies 
of « few of the fragment^, selected from nearly lOU, for the pur- 
pose of showing their nature. 

(To te rmf iMwif.) 



a. An AccotaU of the Interior of Ceylon and of its Inhabttantt, 
with Travels in that Island. By John Davy, MD. FRS. 

Db. Davy infomu as in the preface, that his work is formed 
from original materials collected in Ceylon during a residence 
on ^at station on the medical staff of the army from Aug. 1816. 
to Feb. 1820. 

The substanceofthe three first chapters is on the physical state 
of the island in general, and on some particnlar branches of 
natoral hi/itoiy; and it is to these chapters that our attea> 
tion will be particularly directed, though much curious matter 
IS contained in other parts of the book which has been col- 
lected with a judgment and perseverance that juntiiy the gs- 
oeral and high estimation in which its author's abdities are 
held. 

Dr. Davy remarks that the name of Ceylon, familiar to us, 
iHit unknown to the languages of the east, is derived probably 
from Sinhala, the ancient appellation, for which Lakka, and in 
Pali, Lanka, is now substituted by the natives and commonly 
used. The island is in the tropic of Cancer, situated nearly 
between the parallel of 6" and 10" N. latitude, and between 8Cr 
and 82° E. longitude. 

We shall now proceed to make extracts from the observations 
oontained upon the subjects most interesting to our scientific 
leaders under various heads. 

Geographical Notices of the Interior. — The country is low, and 
almost flat, with the exception chiefly of the southern extremity; 
Adam's Peak, the Samenella of the Singalese, the most loi^ 
mountain of Ceylon, is about 6,162 feet perpendicular height, 
and Namana Cooli Kandy, which there is reason to infer is the 
next loftiest, is about 5,548 feet high. 

. The diaracter of the interior, in relation to surface, greatly 
varies. No where is the distinction of high and low land more 
obvious. With tolerable precision it may be divided into flat 
countiy, hilly, and mountainous. The mountainous division is 
skirted by the hilly, and the Utter h geneMly bounded by flat 
country. Dividing the island into two equal parts by an imaginanr 
line across, iiom west to east, the mountainous regions wiU 
occupy the puddle of the southern half. The centre of this 
tegioa ia about 7° N. and 80** A& E. Its great length is ahont 
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^ ii»l«Rk aod'. iU gmtmt- w^th. about 63.. It is not' eaafltt- 
describe with, accorftcy the boundariesi and extent of the nillyi 
dHiuioii* TJie faaturtw of etwh. of the three, diviaoiw of die 
intwjor are nece^awxly pecuJiac : grand^ ia the chantctenatia. 
of the mountainous, beauty of the .hilly, aad aaowoeas of tth«: 
ktwUnd country, which a covering of luxuriant vegetatioD, with 
few exceptions, spread over the whole, does not tend to dimi- 
nish. In few cAuntrieB do momatainB exhibit greater variety of 
forms and directions. Tbey most frequently occur connected 
iflttluUiUt.uidteFmiaatingia rounded or pe^ed sownutSi ^do. 
not (•oolleqtr a sio^e instance of a< aohtary inaulatad mountain. 
Their sides are always steep, and occasionally precipitous and 
iMkjE. Id. some -parts,. theduiin»of maantain-observea ptral- 
Irii— i.iB.th«ar: ooutBe ; in othar parts, evea aeij^Ununag^ motui*^ 
tains da not porrespond with ao^ ngularity in their diractioiu 

By some ioquirerB it is supposed that a correspondence maw- 
faMtnaocd bctwemt the proportionid heights of the mountuns, and 
Ok dcptha of the odjoiniag flalleya. As Kjnnecal rule, such ft, 
mppasitioD is not applicable to Ceylon. The cimoua cirauBiw 
fiteooe of there being no lakes, nab even a nngle stagnant' pool 
anusig the mountains, is alone almost sufficient, to show (ii«p 
f^Iacy of the preoeding conclusion. 

In the highland».o£ Scotland, whers the loftiest mnuntaia iw 
2000 feet lower than Adam's Peak, there are many Itkan 
Qsoecdingio depth'.SOO feet, aud it:ia hardly oredible to^sappcee 
t]isit.lakea of^propoitional depth ever exited in Ceylon thM Dansu- 
aincvbeea SUed.i^ by the detribi* ofrAdcs, littla, if at all, mam 
liable to dec^ andbe disintegtaited than the rocks of thamoua- ' 
twns of S<»dnnd. 
' Geoi^^ imd-Miwralogy of Cetfloo. — In Ceylon, notiiii^ ia4tf 
be observed of that order and succession of rooW that occat ii 



Saxonip and in. Englaad, and in. many other parts of Europe. 
1JsufuiDityofformaftioni9:then«atTomBdcdilefbatupeia'tli«<geo-> 
logical character of the island. As far as my infonnatien ext^di^ 
ibo wbolie-ofCe^nai. with very few exceptaons t^Bsiataiof |»imi- 
ttre rotA. Anothenranarkable gecd(«ical oircumstanoe is, tiiak: 
though the varietieB of primitive rock are extremely nomerona^ 
apd-indesd alssoat infinite, the species are very few, and seldoiB- 
imU defined. Th« moat prevadtov species is granite^ ov gneiss^ 
the more limited are quartz rook, hornblende rook, and (tetomtt» 
mdc, and a few othent, which may he oooaidned, parhapB^ with 
advantager under thshead ofimbedded minaials. 

ISie vantaties of granite and gneias are innumeraUe, paaak^ 
fiam one to-an*th^, and occasionally changing tbeiichanuttea 
dtogethar, and aHsiiming appaaninc«ft, for which, w aaai^: 
nawMH, it. would beextremelydifflcolltto find ftpfgropriate aame*. 
itegtda>.giranite is not of veiy conunsn ocnnitenoe. Que of thw 
bBM inst^WMK I know of it, is in the neigfaftioariMMMl of PoioAd*' 
<m > t »hBB»^i».<rfia.greyctAoarj aintJSiwfflaiaadfc Qwfhwt 
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gn^ite ni'StiU rarw. 'llie only good «xaa^le Of it with nbieb= £; - 
am acquainted is at THacomalee, where it occjuis of a. ):<eautifu& , 
qoiditVi oil! the. sea s}iore, about half ^ iAiIb beyond CbapetPoiot, 
inblHRied in a^ granitic rock. The quvts, in Uiis instaoeti, » ; 
blfcek OT-givfrock oryBtal.andtke-iidspar highly oryatfUIine^ and - 
o^.bright ne^ oolour. The quarts eovt^opes the f^^parinvei^ , 
tfaw-hexagonal or triagooal cases, so that nothing can l}e mp» 
diffftrsnt: iii appeatsnce thun the loo^itudinal and transvenw 
fr^cbiK of tae rock. Neither is. sienite common. It occuiSt, ' 
rather fonaiog a part of rocks of a difl^rent.kind, than in grent . 
idMBtein iBSsus. Well foimed goeiBs is more c^juodaot tfaati 
gianate. bs peculiar sbvoture may be seen in many places, b{:^<i 
no.^ere moie beautiful thaa at Amanapoora, in the Kaudy^ . 

groviq^s, where it consists of white felspar and quart? ia. % , 
■cly crystalline' atate, with layers of bladi: mica, cootainine 
dianmittated through it numerous crystals of a light. oolourecL. 
gamct. Tbe more limited varieties of primitive rock, as quarts 
ODniblende, and dqlomite rock, seldom occur in the form of 
nuMmtaia mastes. 

Quaite in large veins and imbedded masses is abundant in tjt^' : 
granitic rocks. It is in general milk-white, tt-anslucent, full of. 
rents, and so very friaUe as to remind one of unannealed glasa, 

Purebo^bknde and primitive greenstone are lar from uaeoittn< 
mon. They constitute no entire mountain or hill that I u%. 
annve of, - bid they form a part of many, particularly of Adam's 
Peak, and of the hills and mountains adjoining Kaody. 

Hie Tarietiei of dolomite ate almost as numerous as.tbo8«of> 
«Biiite. When purest, it is snow-white, generally crystaUine>c: 
aftoB hiridy crystalline, composed of rhombs that are easily- 
ted t^ a smart blow, but rarely finely granular, I found 



specimen of the highly ciystalline kind, of speoi&c g^avil^. 
PBS, conqiosed of 

Carbonate of magnesia 56*0 

Carbonate of lime 36'9 

Alumiim 4' 1 

SUica .■ 1-0 

Water 2-0 

100-0 

A Tny &ae granular kind, df a beautiful whiteness, well, 
•elated for statuary purposes, is found in Uie neighbourhood o£^ 
Bort Macdonald. A specimen of it that I tried was of specific, 
mtvity 2' 74, and contained only a very small proportion of cta- 
bonate of magnesia. The varieties of most impoitatrce are mix> 
Inma of dolomite with felspar and mica, and even quartz. It is 
VMiocks of this kind that tiie nitre caves of the intenor are found. 

Ib external character and general straobue, the varietitB o^ 
DiM <Seri«^ vox,. III. F 
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primitive rock exhibit fewer marked ditferencea than might be 
erpected, d priori. 

The recent fonnation is highly deserviiig of inreBtigatioD, 
both as a partial exception to the comprehensive idea, that the 
whole ialaod is composed of primitive rock, and on account of 
its own interesting nature. I'he rock that occurB in this formic 
tioD, is of two kinoB, limestone and sandstone ; both of these may 
become very useful. Very good limemay be made of the former, 
Mid serviceable millstones may, perhaps, be made of the latter, 
if it can be found, as is ve^ probable, of a coarse quality. 

We beg to refer our readers to the original for a more exrtended 
account of the geology of this island, aware that our limits will 
not allow us to make more copious extracts ; and proceed to 
consider its > 

Mineralogical Productions. — The mineralogy of Ceylon is, in 
certain respects, singular and curious. The island is remarkable 
for its richness in gems, and its poverty in the useful metals. 
It is remarkable too for the number of rare minerals that it 
affords, and for the small variety of the ordinary specie* : thus, 
in its mineralogical character, quite oriental, better fitted for 
■how than utility, for pomp than profit 

Its mineral productions may be considered under two heads ; 
, namely, those that belong to granitic rock, and those that 
belong to dolomite rock. 

The only metallic ores hitherto found in Ceylon ore of iron 
and manganese. Iron, in different forms, is pretty generally 
diffused, and tolerably abundant. I have met with the Allowing 
species : Iron pyrites, magnetic iron ore, specular iron ore, red 
hematite, bog iron ore, and earthy blue phosphate of iron. Red 
hematite ana bog iron ore are more common titan the other spe- 
cies. It is from these ores that the natives extract the metab. 
Iron pyrites is rare : it is to be met with at Ratnapoora, in Saffn^ 
gam, disseminated through a grey felspar rock, and in veins of 
quartz, at Mount Lavinia, on the sea shore. Magnetic iron ore I 
have found in masses, imbedded in gneiss, in the neighbourhootl 
of Kandy, and in a granitic rock at Katabowa, in Welassey, avA 
disseminated through a similar rock at Trincomalee. The earthy 
blue phosphate of iron has been procured from a marshy ground 
in the neighbourhood of Colombo, and from a bed of bog-iron ore, 
near Atgsule, not far from Kandy. It is said to be used by the 
natives as a pigment. It is worthy of notice, that no great bed. 
and that no vem of iron ore, has been found in Ceylon. Only 
one ore ofmanganese, viz. greymanganesc, or the black oxide, is 
yet known in Ceylon. I first discovered it, about two years ago, 
in several parts of Safiragam and of Upper Ouva. 

From the nature of the rock, it might be expected that other 
metals would be found in Ceylon. It may be remarked, it is noC 
for want of search they have not been discovered. " Wherever/* 
says our traveller, " I have been amongst the moimtains, I hava 

Djt.:?:l.«G00g[c 






18^0 Dr. Davy'sDwels in Ceylon. C7 

sought more particularly for tin and copper, but in vaJn, having 
nevec observed the shgntest traces of either, or of lead. Moat 
of the gems for which Ceylon is celebrated, occur, I believe, in 
granitic rock. 

' Belonging to the quartz family may be enum^irated quartz, 
iron-3int, chalcedony, and hyalite. Ceylon affords all the varies 
tSes of quartz, as rock-ci^stal, ametfayst-rose-quartz, cat'B-eye> 
and prase. Rock crystal occurs in abundance, both massive 
and cryatallized, of various colours, good quality, and in large- 
masses. The natives use it instead of glasses for the lenses of 
epectacles ; they employ it too for omamentid purooses, and in 
statuary. Amethyst, also, is pretty abundant. Very beautiful 
specimens of this mineral are fouhd in the alluvion, derived fron 
toe decomposition of gneiss and granitic rocks, in Saffragam and' 
Uie Seven Korles. I nave seen a lai^e crystal of it, lately found 
near Kuaowelle, containing apparently two distinct drops of 
water. Rose quartz, which is pretty common, is often found in 
tiie same place as amethyst. Ceylon produces the finest cat's- 
eyes in the world, indeed the only kind that is high^ esteemed, 
and that brings a, high price. Prase is a variety of quartz that 
is of rare occurrence in the island. The secood species, iron 
flint, is not uncommon in the Kandyan country. The third spe- 
cies, chalcedony, there is strong reason to suppose, exists in the 
mountains of the interior. The fourth species, hyalite, is 
extremely rare; I have met with it only in a nitre cave in Doom- 
bera, partially encrusting a granitic rock. 

Belonging to the schorl family, I am acquainted with two Bpe-^ 
cies only that undoubtedly occur in Ceylon, which are topaz and 
schorl. The topaz generally passes under the name of the 
"white or water sapphire." It is generally white, or bluish or 
yellowish white ; it is commonly nmch water-worn, and perfect 
crystals of it are very rare. Schorl I have not found m that 
abundance I expected : common schorl indeed is not uucommoo. 
Tourmaline is rare ; the few specimens I have seen of it of tiie 

feen, honey-yellow, and red varieties, were of bad quahty, and 
could not ascertain thf^ir locality. It is the opinion of soma 
writers, that both the emerald and beryl are. found in CeylOD. 
Tlie former certainly is not found, and it is even doubtful if the 
latter is. ■ Of the garnet family, three species occur in gneiss oi' 
granitic rock, viz. the garnet, pyrope, and cinnamon stone. 

The Zircon family is richer in Ceylon than in any other part 
of the world. Besides the two well established species zircon 
and hyacinth, I have met with a third, massive, opaque, and 
nncry stylized, and of a dark-brown colour ; I have specimens 
of it weighing two or three ounces from Suffragam. 

For the ruby family Ceylon has long been celebrated. Four 
species of it, viz. spinel!, sapphire, corundum, and chrysoberyll, 
occur, I believe, in gneiss, or granitic rock. Spinell is compara- 
tively rare ; saj^hire is much more common. 
f2 
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The piirple »B*it*y or the oti^Dtal ametbjrftt ia rare ; , a greeo. 

wiety is. still rarer. The block sappbire.too i& lare. CorundMUkt 

ajless frequenXly niet with than the sappbife, I know of om, 
ace where it abounds, and I am not aware that it has been, 
tbuod any where else ia the island. Corundum i» the only 
sipecies of this family not considered a.gem, aod the onlyooA-; 
that ia applied to any purpose of utility. In.th^state of fioet 
^wder it is largely employed by the lapidary ia ciittipg aiuU 
jKiliahing stones, and by the armourers in polishing arms. 

Of the.febj^ar family, it is Highly probable, that several species- 
^at in the ialaad^ I. have met with all the subspeoes^ oC 
ftlspar. 

,0f the hprnblende faouly 1 am acquainted with two species 
qoly that occur in Ceylon, viz., common hornblende,, and glassy. 
tcemolita. 

Pitchstoae. is the only mineral of the family of this name I. 
Imve ever found in Ceylon. 

Mica, as axon^tuent part of granite, and gneiss, is abundant. 
Osmmon chlorite if to be met with occasionally. Greeo earth' 
is.ipoie laie: thi«mJAeraJ^isof as unusually light colour, varyiog, 
f)rom green to. liJ^t^asp^igTesa. 

IVlagneBiaa mioej'^.^et.&c from abundant in Ceylon, T^e< 
oply mineral? of tlii^.kind.tbaLl nwt with were dolomite, caiv< 
Ijpnate of aag^LeMa«^a4 tftlf. The very rare mineral, native oar-. 
tiooalje of inagjjifisitt, I 4iwpve|ed> ia t^mtre cave in the vuUey.o£^ 
Maturatta, accompanied .with., dolomite, and encmsaQg and itk- 
eluded, in gneisiu lihfi he#t.^eciinensof itwereof a pure tinoTr- 
^ite, earthy t^^Ltui^e, i:a,ther harsh ta the feel, desMtute of smell, 
nbi^n breathed o^tgand. not adhering to the moist tongue. Itvar> 
ried.iQ specific.gfjUiityt:g3om.2'32 to 2*70, according , to its com-' 
ppCtneKSj Oae.&{Wium«« <^it that I examined was compps^dLc^' 

Carbonate of magnesia 86 

-Water , . , . 5 

Silica, witb. slight traces of carbonate of hme. 9 

i - Too 

Gale spar,, anhydrous gypsum, and calc sinter, are the onXji 
ijifire calcareous minei'als that I have observed in Ceylon. 

Belonging to the inOammahle class of minerals I know oS. 
ofvLy two that, occur in Ceylon, viz. graphite and sulphur, the tatter 
i^extremely rare in Ceylon ; indeed its occurrence is not yet 
diiinonstrated in a manner perfectly satisfactory. 

The mode in which gems are sought for is so sim[^ thatit , 
Jiatdly deserves the name of an art. It is only in alluvial gromid,, 
tt,ii(te been remEtrked, that these scarce and beauti&il minerds 
haK&yet been discovered in Ceylon. Where there is a proba- 
bility of iinding them, pits are sunk from 3 to 20 feet deep ; the 
coarse sand aad gravel through whicb they are generally di«-. 
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geminated is collected and carried in basketB to an Bdjohi- 
3ng stream, where it is well washed ; the lighter particles are 

tot rid of by a rotary motion giren to the basket in the open- 
on ; and the residue, still wet, is transferred to eliallow baskets 
for careful examination. 

Ores of Iron and Manganese, it has been obsetred, are fl» 
only ores that have yet been discovered in Cejlon. With the 
mode of reducing the former, and of working tke iron whieh 
they extract, the natives are well acquainted. Their process of 
smelting iron, like moat of their other processes, is reraarkaMv 
for its simplicity. The most complete Singaleae smelting-houst 
that 1 ever visited consisted of two small furoacea under » 
thatched shed. 

Salts. — ^ITie saline prodnctions of Ceylon are far from nnmfr- 
rous. The only salts, the existence of whi6h I hare ascertained 
in a satisfactory manner, are the following ; viz. nitre, nitrat« tX 
lime, sulphate of magnesia, alum, and common salt. These 
.salts, widi the exception of common salt, have been fomrd 
.liitherlo in the interior only, and in certain caves, where, ttM- 
.l>ein^ hable to be washed away by the heavy tropica rains, tb^ 
admit of being detected. 

Nitre and nitrate of lime are of frequent occnfrence. Judging 
~from four nitre caves that I have visited, and from the specimens 
'of rocks of several more that I have examined, 1 beheve diat 
Aey are all very similar ; and that the rock in which they occur, 
in every instance, contains at least felspar and carbonate oFlime^ 
from the decomposition of the former of which, the alkaHne bteK 
of the salt is generally derived, and by the peculiar influence of 
the latter (yet not at all understood) on the oxygen and azote Of 
tlie atmospoere, the acid pnnciple is generated. 

Jiiire Cave of Memoora. — The first view of the place wag 
eiEceedingly striking. A large cave appeared in a perpendicular 
face of rock about 300 feet high crowned with fareat, at die 
~ base of which was a stage or platrorm of rubbish, that seemed iit 
danger of sliding into a deep wooded valley, closed in by moun- 
tains of considerable elevation, and remarkable boldness. Tfae 
cave was 200 feet deep, and at its mouth, which was aeariy 
semicircular, aboijt 80 feet high, and 100 wide. Its floor was 
rocky and steep, rapidly ascending inward, and its extremibf 
was narrow and dark. To facilitate the ascent, ladders were 
placed in the most difficult situations. The nature of the rock 
of which the walls of the cave are formed, has already been 
described. The workmen whom I foundat their labours, 16 in 
number, were the rudest set of artificers I ever witnessed ; their 
.bodies altpost naked were soiled with dirt, and their bushy 
beards and hair were matted and powdered with brown dost. 
When I arrived, they were occupied, notin the cave, but on the 
platform before it, attending to the operations that were tb«n 
going on io the open' air, of filtration, evaporation, add crystiiU 
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Ifzalion. The apparatus employed was curious from its simpli- 
city and rudeness. A email stream of water was led from a. 
distEDce to the place by a pipe of bamboos ; the filters were of 
mattiog, ID the shape of square boxes, supported by sticks ; and 
tiie eraporating vessels, and indeed all tne vessels used, were 
the commoQ chatties of the country, of which a great many were 
assembled of various sizes. The cave may be considered partly 
natural, and partly artificial. 1 was informed that during the 
last 60 years, for bix months in the dry season, it has been 
annually worked, and that each man employed was required to 
furnish a load of nitre, which is about 60 pounds, to the royal 
■tores." 

Saltpetre. — The preparing of saltpetre, and the manufacture of 
j^nnpowder, are arts which the Singalese, for many years, have 
constantly practised. The process of preparing the salt, in 
different parts of the country, was very similar. When the salt 
.occurred impregnating the surface of the rock, as in the cave 
near Memoora, the surface was chipped off with small strong 
axes, and the chippings by pounding were reduced to a state <h 
powder. This powder, or the loose nne earth, which, in most of 
the caves, contained the saline impregnation, was well mixed 
with an equal quantity of wood-ash. The mixture was thrown 
on a filter formed of matting, and washed with cold water. The 
.washings of the earth were collected in an earthen vessel, and 
evaporated at a boiling temperature till concentrated to that 
degree that a drop let (all on a leaf became a soft solid. The 
concentrated solution was set aside, and when it had crystal- 
Uzed the whole was put on a filter of mat. The mother-lye that 
passed through, still rich in saltpetre, was added to a fresh 
weak solution to be evaporated again ; and the crystals, after 
.having been examined, and freed from any other crystal.') of a 
different form, were either immediately dried, or, if not suffi- 
raently pure, redissolved and crystallized afresh. The operations 
just described were generally carried on at the nitre caves. In 
the province of the Seven Korle.t, besides extracting the salt at 
the caves, the workmen brought a quantity of the earth to their 
houses, where, keeping it under a shed protected from the wind 
and rain, without any addition excepting a little wood-ash, they 
obtain from it every third year a fresh quantity of salt. 

Gunwwder.— In their mode of manufacturing gunpowder, 
which IS very generally understood, there is not the least refine- 
ment. To proportion the constituent parts, scales are used, but 
not weights. Tne proportions commonly employed are five parts 
. of saltpetre, and one of each of the other ingredients of sulphur 
and charcoal. The charcoal preferred is made of the wood of 
tiie parwatta tree. The ingredients moistened with very weak 
lime water, and a little of tne acrid juice of the wild yam, are 
ground together between two flat atones, or pounded in a rice 
, mortar. After the grinding or pounding is completed, the moist 
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MMB IB exposed to the sunshine to diy. Nothing farther M~ 
done to it; no attempt is erer made to granulate it, and it i» 
used in the state of avery coarse powder, or impalpable dust. 
Coosideiing the nideaess of the method, the gunpowder is better 
Uian could oe expected. Some specimens of it ^at have been 
examined have mflamed readily, exploded very strongly, and 
have lefl little residue. 

Common lait forms in great quantities in certain lakes on the' 
sea-shore, hut of rare occurreDce indeed in the interior, except 
in very minute quantity. Dr.. Davy has given a detailed: 
account of the manner la which salt is procure4> Bind is deci- 
dedly of opihion, that the sea is the source from which the salt 
is diertved, and that evaporation is the cause of its production or 
forming. 

Dr. Davy observes, that the importance of the subject is 
greater than it may appear to a casual reader, the monopoly of 
salt of the Megam-pattoo yielding government a revenue of at 
least 10,000/. a year, and the whole island being almost entirely 
dependent on this district for (he supply of this necessary of 
life. He adds : Were the salt lakes scientifically managed, they 
ought be made to yield not only any quantity of common salt to 
supply all India, but almost any quantity of magnesia might 
be extracted from the residual brine. 

JeweUeiy. — The Singalese work in gold and silver with consi- 
derable dexterity and taste ; and, with means that appear very 
inadequate, execute articles of jewellery that would be admired 
certainly in this country, and not very easily imitated. The best 
iartist requires only the following apparatus and tools : — a low 
earthen pot full of chaff or saw^dust, on which he makes a little 
diarcoal fire ; a small bamboo blowpipe, abont six inches long, 
-with which he excites the firej a short earthen tube or nozle, 
Ae extremity of which Is placed at the bottom of the lire, and 
through which the artist directs the blast of the blowpipe ; two 
or three small crucibles made of the fine clay of ant-hills; a pair 
of tongs; an anvil ; two or three small'haramers ; a file; and to 
conclude the list, a few small bars of iron and brass, about two 
inches long, differently pointed for different kinds of work. It 
is aatonisbme what an intense little fire, more than sufficiently 
strong to melt silver and gold, can be kindled in a few minutes in 
die way just described. Such a simple portable foi^e deserves 
to be better known : it is, perhaps, even deserving the attention 
of the scientific experimenter, and may be useful to him when he 
wishes to excite a small fire, larger than can be produced by the 
common blow-pipe, and he has not a forge at command. The 
snccess of the little Singalese forge depends a good deal on 
the bed of the fire being composed of a combustible material, 
and a veiy bad conductor of heat. 

It wouulbe tedious to enumerate the variety of work a native 
Uacksmith is equal to; locks, and even gun-locks and gun- 
barrels, do .not exceed hia abiliUes. llie workmanship is indeed 
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«sai*e, «nd not to be praised, but still they answer pitttv intt 
Hie purpose for which toev were intended, .and give sadsiactiOK 
to those unacquainted wioi better. The smiths use a oompooU 
1i<Hi as a hone in sharpening knives, and cutting-inatrameBta* 
Aat ia-worth noticing. It is made of tht! oapitia resin and ^ 
•oniiwlam. The corundum, in a state of impalpable powdec, is 
mixed with the resin rendered liquid by heat, and well inoor|»»- 
iBted. The mixture is poured into a wooden mould, «od Sta 
s^rhce levelled and smoothed while it is hot ; far when cold, it 
IB extresaely hard. It is mnch valued by the natives, and prc- 
Anred by them to the best of our hones. 

In concluding our extracts from this volume, it wonld bfr 
injustice to the author not to romaFk, that it is written iaR 
pmin and clear style, and embraces many topics ofgeosnl 
nfonuation. It is embellished with maps, numerous engraviags, 
aad cuts, which serve well to illustrate the entertaiaing ftt- 
^ulars contained in the text. 
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Proceedings of PbiloiopUml Societies, 

BOYAL SOCIETY. 

Nov. 8. — ^Tbe first meeting of the Society took place thisday, 
when the Croonian lecture, on the " Adjustment of the Eye," 
hy Sir E. Home, Bart, was commenced. 

Nov. 15,— The above lecture was continued and concludad. 

JVojj.22.— A paper was read, entitled, " Experiments tod«n«»w 
SEtinethe Amount of the Dip of the Magnetic Needle inL<mdM» 
in August. 1821." By Capt. E. Sabine. 

Nov. 30.~This being St. Andrew's Day, the Soaety held 
^eir annual meeting, wlieo the following genUeownwereelecttd 
officers for the year ensuing : 

President. — Sir Humphry Davy, Bart. 

Treasurer. — Davies Gilbert, Esq. MP, 

Secretaries. — William Thomas Brande, Esq. and Tsyfatr 
Combe, Esq. 

CoKHci/.— Bisliop of Carlisle ; C. Hatchett, Esq. ; J. F. W- 
Berschei, Esq. ; Sir E. Home, Bart. ; John Pond, Esq. ; W. Jl, 
Wollaston, MD. ; Thomas Young, MD.; Earl of Aherd«tt(,j 
Matthew BaiIlie,MD.; John Barrow, Esq.; B, C. Biwiie, E*ii.^ 
IWiUiam Hamilton, Esq.; James Ivory, £^q. ; Mnrniiin rtf l.nna 
downe ; Alexander Marcet, MD. ; Thomas Muraoch, .^aq.j 
Sir Robert Seppings, Knt. 

Sir H. Davy, the President, delivered a discourse on preMOtiiig 
two Copley medals, to J. W. HeKcbel,' Esq.^and Capt. EdmuS 
^abine, RA. In the limits to which we are necessarily cestfiatt^ 
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itisqaite.impomible to do justice to this discourse, wto 
to the reader an adequate idea of the piofoimd attention 
M^^t witli wbicb it was received l>y the Society ; but w& bmhi 
attempt to sketch aa ontliae of some of the more striking^aMi 
intcfestisg parts of it. 

Tbe President began by observing, thatthe process of ditc»« 
Toy is always an agreeable subject of contemplation, wtudts- 
ua«aaed when it anses fnun the talents of oiir own countrrmen^ 
«ap«cially when connected with the power of distingmthiw 
them by a lasting token of respect. The Prendent then statm 
Us conviction that ^e Society would participate in the satisfas- 
'tioo he fdt in the decision of the Council, in awarding Copiof 
andals to the genllraiai- already named. 

. Alluding to the labours of Mr. H«racbel, Sir Humphry 'Bari^ 
^Aserred, that no branch of science is so calculated to -excite 
aMbnirtfionas the sublime or traBacendental geometry, as mbiim- 
jag the wondefful powers of the human mind, and demonstrati^ 
the beauty and wisdom of the system of the unrrerse. Itvuu^ 
ibe gratifying to the Society, he ebserred, to see Mr. Her- 
aehS who, at ao early period of life, hfid gained aoadenueri 
liODonrs of Uie highest kmd, successfully cnntinaing his puridH 
M that kind of knowledge by which, from the labours of Newtm, 
tike Koyal Sodety had acquired so much gtoiy. Sir Humphiy 
Aeo tnentioDed tiiat Mr. Herscfael has eoatribnted< four papMb 
Ito the Transactions of the Society on pure tnatfaematicaJ aofajeclK; 
Ithe merits of these, he observed, could onW be appreciated hv 
.deeply studying Uiem. Mr. Herst^l, the President oontiiiiH^ 
iuid pot confined himself to the invention and devdopmeM^A 
formulee, but had made iifaportant a^lioationB of them, aad^tMt 
jdthou^ the hi^er mathematics strengthen the reasoning Cwul- 
■ties, said afford int^ectual pleasure, yet their grandest end and 
niM are in solving the physical phenomena of the nnivetse, anil 
fltodifyiog the pr(M>erttes of matter. Sir H. thenalhided toVtto 
•otiwr pspera ot Mr. Her8chel,in the Transections of the SootMy. 
ton Pnysico -Mathematical subjects, comieeted with opti««I 
phenomena. In the first of these papers, on polaiiaed light, Ae 
■«atlior'Was stated to hare added to the subject, by some tMvel 
.iwr«»tigatioDs,«nd hadredncedtheenrianationof t^pfaeruMMiHa 
•to one general'&ct. In this psfwr Mr. Herschel had extcacUd 
'Wrmodifted the views of others, but< tte second on the aberM- 
tions of compound letues and object glasaes was more origHHiI, 
-and was, as the President observed, on a subject highly im- 
■fOrtant to practical optios, by eoabUng artists to sabMltiUb 
-wtbematicat rules for empirical meth^ in worid^ '^Mir 

* thus adding, «aid the President, "to the ' 



_ itions owing to the name of HMsoheU in every thii^ soti- 
.Mcted with the progress of modem astronomy, and the know- 
Jedge «f<celsBtiaI phenomena." 

(Ott pvasentii^ theimcidtl to Mr. Herschel, 1^ Pi«si«ti)lt 
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denred him to Feceive it as a mark of the respect aod admira- - 
tioo of those talents which he had applied with so much zeal . 
vod success ; and to preserve it as a pledge of future exerttooa 
ID the caiue of science and of the Royal Society ; and he as- . 
cured him that he could communicate his labours to no puUic 
body by whom they woutd.be better receired, or through whose 
records they would be better Ituowu to the philosophical woild. 

" Mr HeTBchel," the President observed, " was iR the prime 
of life, in the beginning of his career, and had powers and ac- 
qiHi«imits capable of illustrating and extending every branch 
4H physical inquiry ; and in the field of science, there were spots 
not yet iurestigated, or not yet cultivated. Where the laws of 
sensible become connected with those of iosensibie motions, tin 
nechanical with the chemical phenomena, he observed that ht- 
tle-was known ; and that in electricity, magnetism, heat, the re- 
Istions of the crystallized forms to tbe weights of the elemeats 
of bodies, there were a number of curious and important ob- 
jects of research. 

" May you continue," said the President, in conduding bis 
•ddreas to Mr. Herschel, " to devote yourself to philosophical 
pursuits, and to exalt your reputation, already high, ' Virtutem 
.eztendere factis,' and these pursuits you will find not only glo- 
fio«s, but dignified, useful, and gratifying, in every period of hfe : 
this indeed," continued the President, " you must know best ' 
:ia the example of your illustrious father, who, full of years and 
of honours, must view your exertions with infinite pleasure, and 
who in the hopes that bin own imperishable name will be perma- 
nently connected wi^ yours in the annals of science, must look 
forward to a double immortaUty." 

In speaking of the researches of Capt. Sabine, the President 
observed, that the expeditions to tbe Arctic regions, which had 
been planned with much liberality and sagacity, had awakened 
strong interest in the public mind, and he observed that it 
would be unnecessaiy to point out the particular merits of those 
bold and enterprising persona who had devoted themselves to 
the cause of science and their country. 

As, however, Capt. Sabine had been appointed Astronomer 
and Philosophical Observer to the two first of these expeditions, 
itt consequence of the recouunendation of the Council of the 
-Royal Society, they had thought it right to express their sense 
of his merits by awarding him a Copley medal. 

The President observed, that Capt. Sabine had shown great 
industry and perseverance in making experiments under pecu- 
liariy difficult circumstances, and had accumulated an immeme 
unmber of observations in astronomy and meteorology, and in 
the phenomena of magnetism and gravitation ; and the principal 
of uie experiments were conducted on the ice of the polar sea, 
where the vessel was for several months frozen up. During a 
considerable part of tbe time he was in darkness, or only guided 
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by a very doubtful twilight ; and such was the intensity of the 
cold, that the artificial horizon of mercury became frozen during 
an observation, and yet, continued the President, Capt. Sabine's 
experiments seem to have been conducted with as much care' 
and precision as if he had possessed the conveniences of an 
Observatory, and the advant^es of the happiest climate. 

The President stated, that three papers by Capt. Sabine had- 
been published in the Philosophical Transactions, the two first 
relating to magnetic phenomena, and the last containing an 
account of expenmenta on the acceleration of the vibrations of 
thependulum in different latitudes. 

The President then entered into some details on the subject 
of Capt. Sabine's last paper, and stated the results of his cxperi- 
taents, and he observed^ that he was now gone to complete hi* 
investigation even to the line ; " having braved the long nighty 
and almost perpetual winter, of the polar regions, he is gone 
with the laudable object to expose himself to the burning sun 
and constant summer of the equator." 

Capt. Sabine, not being present for the reason already stated, 
&e President delivered the medal to his brother, requesting that 
in apprising him of what has taken place, he would state to him 
the deep sense entertained of his merits. His knowledge of the 
expression of the opinion of the Royal Society may, perhaps, 
said the President, animate him during the difficult enterpnze 
he has undertaken, as he had already shown how highly be 
values the praise of the Royal Society, which, with the good 
opinion efhie' countrymen, had been hitherto the <mly reward of 
his labours. , " Assure him," said the President, " how strongly 
we feel his disinteresteduess an^ genuine love of science, and 
that our ardent wishes are expressed for his safe return, and for 
the successful accomplishment of all the objects of his voyage, 
which will ensure to him additional claims upon the gratitude of 
all lovers of science." 

Dec. 33. — On some Alvine Concretions found in the Colon of 
a youne Man, in Lancashire after Beatb, by J. G. Children, 
Esq. FRS. &c. 

It appears from the statements contained tn thts communioa- 
tioD, that the young man, whose case it relates, had eaten at 
various times a lai^e quantity of plums, and generally swallowed 
the stones. After some time, a hard circumscribed tumour watt 
discovered on one side of the abdomen, which was distinctly felt 
to be an alvine concretion. The usual remedies were applied in 
vain for removing it, and after having been attended for about 
three months by a medical man he died. 

On opening the body, three closely compacted concretiona 
were found rather high upon the left side, and a fourth consider- 
tdjly lower. This last was sawn asunder by the medical gentle- 
man who opened the body, and was found to contun a plum 
stone in the centre. 
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' The total weight of the concretions in the stale in which Mr. 
Children received them was about 4|. ounces ; the largest weigh- 
ing 1036 grains, and the smallest about 511 grains. The specific 
igravity of the largest was 1-875. 

100 parts yielded, by snalysis, ankoal 

matter, chiefiy gdraae 2S-2 

Resin 3*9 

Ammoniaco-magnesiaD phosphate . . . 6*16 

Pfaofi[rfi^« ofhme <4&34 

Vegetable fibre att-3 



The vegetable fibre appeared to be derived from the oatmeU 
wliich forms a considerable proportion of the food of the labour* 
ing class in Lancashire. 

On the same day, a paper was read, by Dr. Wollaston, on the 
Adjustment of Chromatic Object Glasses. 

At the same meeting, a paper was read, by SirEverardHome, 
on a new Species of Rhinoceros found in the Interior of Africa. 



Article XVI. 



/ I. Comet. 

I The Saduey, or yea Smith Wales Gazette of April 7, mentions a 

ibemitifiir comet at that period visible in the hemisphere. It fonned 

la triangle to the south-west, with the west Bhoulder of Orion ariS 

^AMebaiaD. 

I II. PlymMUk BreaiMaUr. 

M. Dupin furnishes a very curious estimate of the number of per- 
-Mna employed on thi* chef-d'oeuvre «f dsvbI architecture, and 'the 
■Iwuaiitity of stone sank by each individual. On contrasting thia with 
<UK pai^lel works at Cbcrburgh, it app^nv that three penons4it<E4y- 
iBoeuth were eD^iied to accomplish si tauch as four at the latttir 
.place, in the same period of tiiae. 

III. Ventilation of Rooms. 
Mr. Perkins has suggested an improved anode of ventilating aad 
wsrminz rooms. It coDsists in introducing a coliima of cold wr^im'• 
mediately at the back of the stove, and by this means, a large pBrtisn 
of the heat usually wasted or misapplied, is equally diffused over the 
room. The greater the quantity of air which is made to strike against 
and pass by the stove, the greater is the quantity of heat given out 
by it. It will not, however, work to good advantage when the room 
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is air tight, and to remedy thia evil, it is advueable to pierce an 
aperture in the ceiling, or by opening a door in an adjoining apart- 
ment produce the necessary current, 

IV. LampyrU Noctiluea and Spleadidula, 

In a curious paper on the phoaphoresceace of these animals, M. 
Macalre. has drawn the . following con ciusioos, which he gives as the 
result of a variety of observations: — 1. A certain degree of heat is 
necessary to theit" voluntary phbsphorescence. 2. Their phosphores* 
ceoce is excited by a degree of neat superior to the first, and is irre- 
coverably destroyed by a higher temperature. 3. AH bodies capa- 
l^of coagulating albumen talc e away from phosphorising matter itr 
power of phosphorescence. 4-. The phosphorescence cannot take 
j4ace but in a gas which containe no oxygen. 5. It is excited by the 
galvanic pile, bm no eAbct is prodoced upon it by common electncitfnr 
ap^C. Thephos^ofeseent ntatter is composed prineipslly of aHraineQ. 
— {Biblii>th«[tte Untveneltak) 

V. Netm Amfljfie* of Meteoric Iran. 
Dr. John, of Berlin, has lately submitted to analysis, specimens ot 
the meteoric iron, which is disseminated in the aerolites of Chatonnay, 
of I'Aigle, and of Sienna; the following are the results of his experi' 
iqents- — 

Iron of the aerolite, 
Of ChatoDusy. Qf I'^k. Of Siesns. 

Iron 92-72 92-72 927« 

Nickel S-SO 5-50 5-10 

Sulphnr,.... 1001 

Cwalt, 0*78 > Mioote quantitiea whidi were not weighed., 

ChroRte a trace — j 



lOOKW 



Bii John atatea^ tlut by ooH|pariiig these rettdu widi tlUM of tW- 
oMhseattf the great ntaascs of malleable iron, to vhiefa a mcCeorie' 
origin is iisually attributed, it is found, 

L Xfaat thie ma of «erolit«*, and^ ike malteable iiwsk in hrgt masses 
qwtim*! thft ga«e subetancea, via. iron, aickel, cobalt, dmime, and- 
Merhaps a trace of mangHoae, which Dr. J. discovered in the irwi of 



3; It appears thst die iron of aerolites does not contain quite to 
MH^ mdcel aa the great raaDeable masses. 

9^ The iron of aerolites evidently contains au^ur ; but as it is at 
the same time very malleable, it is probable that the sulphur is noti 
*•= — d with the whole of the iron, but only with a small pertian; 



aiaiAjaiMUg fr«n th& magnetic i^rites dissrauoated thiougb the whcde 
niwsi The great laaiaeB of iron prove this assertion, for when they 
are very nslfeable and doctile, as the iron of Pallas, that of Hun* 
bnldtti that from Ellbogeo, &c. they do not contain any trace of sul- 
riuvi. It has been said that the iron discovered ia Siberia by Falla«t, 
dgasicoDtam a portion of this substance ; but Dr. Jdia could not (&> 
cover aoy la k. — (Ann. de Chim.) 



cy Google 



}leu Seimtifie JBdoki. [Jak. 



AancfcE XVII. 
NEW SCIENTIFIC BOOKS 



Mr. Crabb, author of " English Synunynii ExplaJned," fau ia tbs 
press "A Universal Technological Dictionary," containing the explaaar 
tionof all terms of science and art, dratrDfrom the most approved wri- 
ters ancient and modem. The work will be completed in Two Quarto 
Volumes, and will be illuBtrated by numerous plates, diagrams, and 
cuts. It will be published in Monthiy Farts, the £rat of which will 
appear on March 1 . A ProBpectus of the Work is nearly ready. 

Illuatratiuns of the History, Manners, and Customs, Arts, Sciencesi 
and Literature, of Japan ; selected from Japanese Manuscripts, and 
printed Works. By M. Tiuingh, formerly chief Agent of the Dutch 
East India Company, at Nangaaaki; and accomponied with nun; 
coloured Engravings, faithfully copied from Original Japanese Paint* 
ings and Designs. 

Remarks on Cutaneous Diseases, By Mr. Wilkinson. 

"Hie Principles of Medicine, on the Flan of tlie Baconian Philoio- 
phy, Vol. I, On Febrile and Inflammatory Diseases. By Mr. R> D. 
Hamilton. 

An Epitome of Pharmaceuticul Chemistry. By Rees' Price, MD- 
ISmo. 3s. or oh a Chart adapted for framing, it.Gd. 

■ A Natural Arrangement of British Plants according to their R^ 
tions to each other, as pointed out by Juscieu, De CaodoDe, Brawny 
&c. including those cultivated for Use, with the Characters, Differ- 
ences, Synonyms, Places of Growth, Time of FloijverinK, and Sketch 
of their Uses, with an Introduction to Botany, in which the Teros 
newly introduced are explained. By Samuel Frederick Gray, Lecture'' 
on Botany, Ac. with 21 Plates, in Two very large Volumes, Svo. 

Pathological and Sut^cal Observations on Diseases of the Jointl. 
By B. C. Brodie, FRS. Assistant Surgeon to St. George's Hos[rftal> 
and Lecturer on Surgery. 6vo. With Plates. I6i. 

Generic and SpeciHc Descriptions of the Carnivorous Animals, which 
are intended to form a duiinct Treatise on the Order Camivora, as w^ 
as the second Part of the History of Vertebrated Animals. By Edwa™ 
Griffith. No. I. Price 10». Gd. to be completed in Six or Seven Nnm- 
b«rs. 

'•,* Thii Work will be Muslrated wilh coloured imprrauoni of Coppei-plate BntC^"- 
Inp, aUfhnn OTi^slDra«itigii,maiif of which areof undescribedipecicaand ytnt»M- 

A Letter to Dr. Parry, on the Influence of Artificial Eruptiobs in 
certain Diseases, &c. By Edward Jenner, MD. &c. 4to. Bs. 

A System of PalhologJcal and Operative Surgery, founded on Ana- 
tomy, with Engravings. By Robert Allan, FRS. Vol. II. 19*. 6^- 
■Miscellaneoas Works of the late Robert Willan, MD. Edited by 
Aahby Smith, MD. Svo. 12*. 
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Aa-nciE XVIII. 
METEOROLOGICAL TABLE. 
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Elfoaah JWmM_I, 8. Cfaudjr. X Rainy: -rajilarmfT^X! At wiadUowBg 
qnite ■ gdt. *. StoimT. S — 8. line, d, 7. Lodu bala and eoroaa. 9. Fiat: 
Cimt! lunar twlo. 10. Fint: doud;. 11. Bainy. 18. Fine. 13. Oaaif. 
14, CUmidy. 15. Cloudy. IB. Rainy: iqually. IT. Cloudy : minj ni^ 
18. Etoe. 10. Sainy moming: b« aftamaan. SOi ClMiiy. All the tnanbea is 
Ihr nw'fthtMMirtininl fleeded to a erauidcnble depth ftooi the niM of the kit feirdq» 
'81. Cloudy. ClrrimiHiailiu uid Cirrettratiu In die ■ftemooo. Sfc BaiBy ttggia^i 
83. Cloudy : drizzly, S4. Bainy. 85. Fine : ■totmy night. 86. Fine mntiiqr<' 
tainy aAanoDu. ST. fine. 8S. Drisliag: rery edd wind. S9. Fine. 30. FBie 
dq : Honny night, 
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■atoTMian, during a »aeecMBn of fina dayt, faDoiredtla wHI be um, by vM weaAvt 
dee en " nutiea. ObacEratknle with ttne inaCnonoit TUlha glnn nri eniwiellj in fiimnt 
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LtiTralorf, Str^fbrd, Trnt^hMoiOA, SI, 1881. B. HOWAl^ 
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AnalvsU of the Variegiaed Copper Ore, or Buntkupfennt. 
Bji R. PBiUips, FRSE. FLS. &c. 

I N looking over the analysea of the Turious BalpfaureU of cop- 
.|>ef and iron, I was struck not only with the ^fiferen:t resmta 
obtained by analysts of great experience, but also with the diffi- 
-cdI^ of recoiUMung any of their statements with the idea that 
these salphurets are definite compounds of the ingredients of 
irilicfa they are constituted. That they are of regular composi- 
fioQ can, I think, hardly be questioned when specimens from 
■different countries are compared, and especially when it is con- 
sirred that they are all occasioiially met with m the crystalline 
state ; and have generally different primaiy forms. 

Forthe reasons which I have now stated, I propose to examine 
the native sulphuret brcopper and the sulphurets of copper and 
iron, and, witn this intention I shall now state the experiments 
which I have performed upon that which, from accidental causes, 
fint attracted my notice,, namely, the variegated copper ore, or 
buntknpfererz of the Germans. ' 

This ore is thus described in Phillipa'sMiiieralogy : 
' " lis colour seems to consist of an ii^timate mixture of copper 
red and tombac brown, with an irndescent tamish, generally of 
blue, sometimes yellow. The fracture is imperfectly conchoidal 
occasionally, more oilea fine grained end uneven; it is soil,. 
«anly frangible, and seotile in a sUght degree. Specific gravity . 
5-033." 

On the aultj^t of the crystalline form of this cubsbtnce, my 
NewSeriafyoi.. iii. G 
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broUier (jVIr. W. Phillipe) has presented me with the foUowing 
remarks : 

" In some trealiaes on minendogv, the buntkupferen ib cited 
as being found in cubes of.whioh tlie sslid angles are replaced, 
and in cubes uf which the planes are curvilinear. The Abbe 
Haiiy, however, in his Trait^, notices it under the name of 
• cuivre pyriteux hepatique/ considering it as resulting from c<^ 
per pyrites, and, as it may be Assumed, by some natural transi- 
tion analogous to the known passage of the red oxide of copper 
of Chessey i[itq the green carbonate ; an4 be ^quotes it under 
the same.nE^uip as£afi ^tjptejif^to'.ciifi^Cr [^rites injiis Tableau 
Comparatif. 

"Beinginthepossessionofaspecimenfrom Cornwall, on which 
there are many well defined and brilliant crystals, I detached 
some, and have obtained from one of them, which is in the form 
of the cube having^! the btiljtl' anglfea replaced, the following 
results by means of the reSective goniometer : 




aonc 'W'W 

a on c return 89 '45 ' ' . 

■ aotib .90 22 

' a onfi'Teturn ..:....,.' . '89 30 * ■■ ■ ■ 

.con'6 '. .;. SO 8 

' ' ■ c on 6 rfetnm' ,. 89 42 

P'ob P ..' 109 40 - 

■ -^P'. Ohio ;' '. 125 l6 

P'onc ....IQS-, 

■ ' • P'on* ..:.. 125 35 

•**If evidence were wanting to show thilt the cryst^ isin'the- 

general form of the cube, it might te added that the average tff 
le six measurements a on 6 and c'and their return planed, is so 
nfear 90° as to amount to 86° 56', and that the planes P'P" 
aJid their opposed planes, together with the plane a and its 
return fJane, may be measurea by simply turning the crystal «m 
the axis of the goniometer so as to show each of t&ose planes in 
succession, 

" In attempting to cleave the crystals of this substance, I iars 
ntt'been'so thorougbly successfm as could be wished. Cleav- 

r,jt.:?:i.«G00g[c 
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fagteare, bcmever, -at(aadabl« pasalfel to &ll4hejpl)uieB P, tJioagft 
not sufficiently brilliaiit for the use of the reflective goniometer ; 
but determinate'enough to satisfy methat-tbepiraiHry crystal is 

tie regular octohedron.- ♦ . 

" The primary octohedron, besides the modifying planes by 
which it So nearly passes into the cube, is also subject to anothW 
.lifodiflQBttOD, cauBioe it aomettmie- to 'Bssutia la fona . which 
nicdgiit^«i»takea ior, a rbonlbDid ; buf^.^Miee Bve not-suffib 
ciently defined on any of the crystals in aiy possession to allow 
of measurement ordetemrination. 

"The preceding meaanrements" aiid Temarks it is presumed 
will suffice to show that this substance is not derived from comjer 
pyrites, and that its crystalline forms are not in any degree allied 
to those of thftt Bubstabce, which does not occur io:4£e forn of 
,tfaQ<regidar tetrtihedran or octohedcwi. ' 

' " Itn^y not be amiss to add, that the faimtltupfererz is 6one- 
timea found in the mines of Cornwall apparentli/ in the form of 
the six-sided prisin,' ff^ijiie'ntly'tabillaf, or' in crystals' which 
approach in form to a double six-sided pyramid' with triangular 
planes, .and which are allied to the six-sided prism ; the use of 
the knife, however, will always, as far as my observation goes, 
^ernnoe that it is merely a coating of the buatkupfei«rz, on CTys- 
tals of the vitreous cofipeF." 

Klaproth-has given two analyses of this ore, one specimen 
being from Hitterdahlj in Norway, and the other from Rudel- 
stadt, in Silesia : the results are thiis stated : 



Siilpluir ....,, 


....... 190 


■Copper, .,,... 


6B-6 


ton. .,..,.... 


7-5 


o»yg™ ' 


4-0 



100-0 100 

■It'is difficult to conceive' that this iNincral varies ao much 
•hi its -composition as that the- copper in onu specimen shookl 
'•exceed- that of the other iit the proportion of 69-5 tti 5^, or that, 
"«8 €dao'atated byKlapl-oth, the quantity ofiron in'one should be 
"more than twice as great as tiiat in the otheT s^cimen ; if 
th^ had been crystallized, this diffference might be supposed 
to' nave arisen from a cause already mentioned ; namely, thfct 
>otJier copper ores are sometimes covered with this. 

■Id order to form aome idea of the probable constitution rof l*ie 
'TU-iegated copper ore from both these analyses, 1 shall state 
•vrhAt are, I behove, felmost univera^y, or with littie variation, 
■aUowed to be composition of sulphuret of copper,' sulphufet and 
^tenulpharet ofiron. 

«a 
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ByMr.Chenevix's analysis, native anlphiiret of copper cod^sIs of 

Sulphur 19 

Copper 81 

100 

According to Sr. nonuon, hydn^a being 1, svlphar is 16, 
iron 28, and coj^r 64 ; and 8al[^uret of copper is composed of 

One atomofsulphur 16 

One atom of copper 64 



These proportions it will be obserred agree almost precisely 
with those quoted from Chenevix. According to Mr. Hatcfaett, 
nu^netic pyrites, or the protOBulphuret of iron, is composed of 

Sulphur 16-06 

Iron 27-94 

4400 

This determinatioD agrees also very neaiiy with Dr. Thc^naoa'a 
numbers, according to which, it is composed of 

One atom of sulphur 16 

One atom of iron 38 

"44. 
PerBolphuret consists of, according to 



Two atoms of sulphur. .... 32 33-16 

One atom of iron 28 27-84 

"io" 60-00 

These statements are also very nearly similar. 

Putting the oxygen out of the question, it will be seen that 
tlie specimen of copper ore from Hitterdahl is stated to consist 
of 19 of sulphur, 7-5 of iron, and 69-6 of copper. Xowin order 
to take the simplest view of the subject, let us examine whether 
these quantities are compatil^ with the supposition that this ore 
may be a compound of an atom of sulphuret of copper with an 
atom of sulphuret of iron. According to what has been already 
stated, 64 of copper coobme with Id of sulphur, or one-fburttL 
of its weight, then 6S'5 would require neariy 17-4 of sulphur, 
which being deducted &c»n 19, the whole quantity, would leave 
only 1'6 to combine with 7-5 of iron ; now the protosulphuret of 
iron is composed of 16 sulphur and 28 iron ; consequently the 1*6 
of sulphur would be sufficient for only 2-8 of the 7-5 of iron. It is 
indeed true, that if we reckon 2-6 it the 4 as sn^huf, which 
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'Khpnith fau conaideied to b« oxygeu, we may regu^ ^iB.qis 
as a compoand of sulphuret of copper atuJ of sulphuret ofaya; 
and it would then appear to consist of four atoms of sulphuret 
of copper and one atom of sulphuret of iron ; tiius 

Pouratomsof8ulphuretofcopper.| jjgg^P^ 

One atom of sulphuret of iron i. gg fron "' 



According to this, its composition will be 

Vijibcarj. 

Sulphur. 21-98 ; . . 21-65 

Copper 70-33 69-50 

Iron 7-69 7-60 

100 00 98-66 

Loss .... 1-35 

100^00 

This is unquestionably a possible, but I think not a probable, 
combinfttion ; and that the coincidence is accidental is more 
likely, because the specimen from Rudelstadt contains the same 
quantity of sulphur, nearly 12 per cent. less of copper, and 
about 2^ times more iron. 

Accqrdmg to Mr. Cheaevix (Phil. Trans. 1804, p. 60), this 
ore consists of 

■ Sulphur. 17 to 25 

Copper : 65 60 

Iron 13 15 



On these analyses I would remark, that in the first state- 
ment the sulphur exceeds only by 0-75, the quantity required to 
convert the copper into sulphuret, without leaving any to com- 
bine with the iron ; while in the second, the proportions of the 
constituents are such as to indicate a compound of two atoms of 
sulphuret of copper and one atom of sulphuret of iron. 

From the dinerences which exist in the proportions of the 
constituents of this mineral by the eminent analysts named, I 
was desirous of submitting the variegall^d copper to fresh exa- 
mination : for this purpose I employed a specimen from Ross 
Island, in the l&ke of Killamey, which appeared to be remark- 
ably pure, of a crystaUine stiucture, altnough not exhibiting 
a regnlw tiiystalline form, and perfectly ooraind with any other 
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UDd of copper ore, to whidi I asi RkolibsA t* aMnboto'tbe 

wrtatiom in the analyses th^t I hare alntiAy quoted. ■ 

Ae a pre)iminaTy'~6tep, I roasted some- of the ore until the bbU 
phur was perfectly expelled ; the residuupi was dissolved in 
nitric acid to saturation. Water added to Uie solution occasioned 
no precipitation, nor did muriate or sulphate of soda. Prom 
these experiments I conclude that the ore contained neither anti- 
mony, bismuth, silver, nor lead. A Quantity of the ore, .witboat 
being roasted, was dissolved in nitnc acid; the solution after 
being treated with nitrate of barytea, gave no precipitate with 
nitj-ate of lead ; consequently the ore contains no arsenic. 

In order to determine tbe proportions -in which the aulphur, 
icon, and copper, exist in the ore, I reduced 120 grains of it to 
powder, £ujd heated it in a.retort with dilute nitric acid, adding 
muriatic aeid towards the end of the operation, to prevent the 
separation of the peroxide ofiiron. 

After the .complete conversion of the sulphur into sulphuric- 
acid, I fouad 0*5 of a etaiii unacted upon ; it consisted of 
small particles of quartz wiinh had evidently been mechanically 
mixed with the ore. 

To the-selulion of the ore, nitrate of baiytes was added in 
excess to |»«eipitate the sulphuric acid. The sulphate of 
barytes was separated by a double filter ; dried on a sand heat, 
after being thoroughly- washed, it-vreighed 2J6*5 grainB. Of 
tiris, only 21 1 grains could be-rcmoved from the filler, ami they 
lost 4^8 grains by exposure to a red heat in a platina cmciU«'t 
consequentfy fi"6, the quantity left onthe tiker, would have lost 
1*25 grains by similar treatment. The whole quantity of ignited 
sulphate of barytes amounted, therefore, to 2l0'4d grains. 

To the filtered solution, after the separation of the sulphate-of 
barytes, sulphate of soda was added to precipitate the excess of 
barytes employed ; the solution again filtered was treated with 
ammonia in excess, which precipitated the peroxide of iron. 
This, afler washing and ignition, weighed 24 grains. 

The amoioniacal solution of copper was put into a retort, and 
evaporated to dryness. The residual mass was dissolved in 
raunatic acid, and precipitated with excess of potash': the pre- 
cipitate, which was peroxide of copper; was washed, dried, and 
ignited; itweighed-yVO-grains. 

According to Dr. Thomson, 118 orsntehate of barytes are 
eqnivalent to 16 of sulphur-, 2!0'45'will, therefore, indicate 
2»*5. According to the same authority, 40'of peroittdeofiron 
contain 28 of metallic iron ; 24 will, therefore, give 16'8; per- 
oxide of copper is universally allowed to contain one-fiftl»*of 
oxygen ; 91-0 w \\l; therefore, give 73'2§. It appears, thereforei 
that this ore consists of 



,v Google 



MftLJ ' Vanegated Coppo' ^l^e. ... ST 

IhTfOpnts. ' 'InlMmnta. 

. Sal^nr. 28-5 23-75 

Iron ie« 14-00 . 

Gopp« 73-28. ei-O?- 

Silua,. .0-6 0-6 

liy-18 99r32 

L«s. ,. . . . 0-82 0-68^ 

, 12000 100-00 

What has been. already ati^t^ a» to the compositioQ of t^v 
8idylmw^ of irop .Aftd that of copper, will show that 16'8 of iron 
require 9-6 of sulphar to form the protosulphuret or magnetic 
pytites, leaving 189 of sulphur to unite with 73-28 of copper. 
Now as copper e(»nbinss with ono-fourthx^ita .weight of buL- 
]^wr, 73^ -mU Ttq<iire< 18-33, leaving an excels of 0^5d of 



From I 



From «whathas'b«en>now)d«tailad, I think it will appear that 
the variegated copper is a definite compound of one atom of 
sulphuretof iron.asd two.atoms of aulphpret of copper, or intti- 
catad, aaakeady-netiqed, by-OD»o£theasalyseaoi Cbanevix, or 
it may lie regarded as consistins of magnetic pyrites aod-vitreoas 
copper ore. On this view of va.c subject, lU atomic constitu- 
tion w^'be as follows t 

1 atom of sul[Jiui|et of irontl6 + 28 = 44 

2.atom8 o£^^phuretvof copper 16 + 64 x 2 = 160 



Or it consists of 

Stdphun a8>23 23-5%: 

Iron*. 1647 13-73 

Ckipper 76-3 62-74 

120^00 100-00 

Hmc' qnanta^a, it will be observed, do not differ, from tlkfe 
avUyeis which 1 have giv«D, more than may be reaaonahtjr 
flttowed for ihe'Mrors of operalioD. 



Article II. 



Matear^o^oai Ohsaroatiuumad* at Cmmpmil, in LaKcaddre. 
By Mr. Joha;£Ud£waUL 

(To the Editor of the Annals of Philosophy-) 
flIK, . Cf-MmfMatt,IUe. IT, 18^. 

I-LATEiT-prOTKwed a phm for takmedEuly obaerrations of the 
te^eratDie oFtfte-«tittoBphere'(ilru(aH of FAt/of^Ay, vol, ii^p. 



^ Mr. J. Blaeh6ttW$ M^tttfvlogieal Ohunatima (Flt^ 

297,'New Series), which, if geDera% adopted, would' probably, 
in a great measure, obviate the error and incomenlence artiing 
from the various aod unaatisfactory modes of .taking «uch obsei- 
TatioHB, that are practised by the majority of meteorc^ogista. 

I mm' trouble you with observationBon the barometer, accom- 
panioi with a few remarks, hoping that they may prove usefiil 
m pomtiug oat the advantage of eBtablishing a general uoifor- 
- mi^ in the manaer of conducting observations on tha daUy 
pressure of the atmosphere. Sbomd they appear suited to pro- 
mote this desirable object, I shall feel obliged by your giving 
^em ptd>hcity. Your obedient servant, 

JOH'N BlAOKWALI,, 



A Seriet of Barometrical Obtervations made on Oct. 1, 1821, at 
Crumpsall, in itancashirt, with a View to determine the bat 
Method of obtaining the Extremes and Mean of the Atmuphe^ 
rical Pressure, during the Period of the natural Dtfaf. 
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S9-S00 
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89-400 







The methods of taking daily observations of the pressure of 
the atmosphere which are generally practised* are so very 
imperfect, and lead to such erroneous condusioos, that the 
column of observations headed " Barometer," is, perhaps, inva- 
nably one of the most defective in evety meteorological journal ; 
indeed, when we reflect how little is certainly known respecting 
the causes that produce the local changes that are almost peipe- 
tually taking place in the weight of me atmosphere, and how 
fluctuating those causes are with which we are acquainted ; 
when we consider also how few observations are usually made 
in the day, and that still fewer are made during the night, we 
shall cease to be surprised at the great inaccuracy of barome- 
trical results. 

1'he laws that regulate the temperature of the atmosphere, at 
least of that region of it about whicli our inquiries are more 
immediately concerned, are better understood, and appear to- 
act with much greater regularity than those that influence its. 
pressure. So uniform indeed are their operations, that the 
maximum of temperature is now known to occur about half-past 
two o'clock, p. m. in our latitude, and the mtoimum about baU* 
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«n hour before nn-riav, in the ordinary coune of diii^, A 
knowledge of thfete &cU would enable tbose who have the 
leisure, and are so disposed, to ascertain the daily extremes and 
means of temperature, with a toleraWe degree of precision, if 
the invention of self-registering thermometers, did not ofter a 
much more eligible means of procuring such informatioa ; bat 
tite case is very different with regard to atmospherical pressore, 
aa it is quite uncertain at what periods the maxima ana minima 
mar take place. It, therefore, rarely happens, that the tme 
daily extremes and means of pressure are obtained from the very 
small number of observations that are made in the course of the 
natural day by the majority of meteorologista ; and it would be 
difficult, if not impossible, to lay down a plan for conducting such 
observations, with the instruments that are commonly used for 
this purpose, that would be sufficiently exact and convenient for 
general adoption. 

These considerations,- together with the desire of doing some- 
thing towards establishing a more regular and efficient mode o£ 
observing than any of those which are at present in use, induced 
me to turn my attention more particularly to the nature of the 
instruments employed ; when a little renection convinced me- 
that if a good self-registering barometer could be obtained, it 
would assist me in my project very materially. 

Shortly afterwards, having procured a self-re ^steiiog baro- 
, meter, I placed it by a common upright one, in a room on the 
second floor, about 15^ feet from the ground; add after compar- 
ing them, and finding thnt they corresponded exactly, at 12 
o'clock on the night of Sept, 30, I oummenced the preceding 
observations, which were made with the common barometer f 
one or two gentle vibrations being given to the mercury, for the 
purpose of disengaging it more effectually from the tube when- 
ever an observation was taken. 

The weather was stormy, with frequent showers through the 
day ; a strong gale from the W, prevailing till two o'clock, p. m. 
when it shifted to the NW, from which point it continued to 
"blow with violence till midnight. 

The eKtremes by the common barometer were 29-610, and 
29-195, the mean of which is 29-402, the range being -416, jmd 
ihe mean of the 25 observations is 29-347. 

The following tables contain the Results of observations lakea 
At the most convenient hours before noon and afternoon. 
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Mr. J. . Bladcmmas MSmtti^Ml Qimrvations. 
Results of TmQ Observaiiom. 
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Results of Three Obsenatioia.* 
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llie cDirqflt estFcmea foe the day, and of course the exax^ 
tv^gfi we not &> be fouftd aoooo^ these rtsuUs ; yet the ti«* 
nWDi'iH very Dearly^ ^proKuaated in seyeral instaacesr ^^^ ^ 
one or two, it may even be confiidered as obtained with.&suffir 
cMiUdagrQe.oCpiscisMta; bat tlUft near confonnity to tbe mean 
o£ the 25 observationi, is eviden^y merely accid^itai; ao4 
viiBU it ia reeollected at what different hours, and with wh^t 
various ioBtniments meteorologiats takei their observations, tb« 
bad consequmoes of Uie present want of syatem will be very 
amaDGnt. ' 

T'he extremes by the self-registering barometer were 29"61(V 
a«i. 39-1^. the mean being 2U'400, and the range -420. Here 
the extremes and range may be looked upon aa correct, but tlM 
mean is erroneous, exceeding the mean of the 25 observations, 
by rather more than l-20th of an inch. This arises from the 
Tanotioos of the barometer being irregular between the extremes, 
a much lai^F proportion of the observations being below the 
mean found from these extremes than above it. Whenever the 
mercury mores uniformly up or down through the natural day, it 
is plain that the mean found from the extremes must coiQcide 

* In coDBCiiuencc of a muUke in the Maximum, Ilinimum, and Range, «Udl vaa 
lurtdiKOTtMd till too late for eonectioa, they tin omitted altoa«dMr.—>&l. - r 
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I'MS.^ Col. Bsat^Oy'-t-Mttarr^^skaljMiimiajor 1821. 9t 
wiQil tlw- daily, naeftii' ; Emd in alnuwt eveiy other xmsBy dnreiR'a 
greater probability that this mean should lie aocurate dian tfiat 
tile cnw feond from two, three, or eves a greater number of 
obaeirations sbould be so. It seems then that the self-registsn 
ing barometer' afibrds a much more certaio method ofiobtaiDiiig 
ftorrcet resalts of the daily pressure of the utmosj^re than.aciy 
other that could be conveniently adopte<l ; but as the foregotn^ 
obfiervationB and remarks m^y not.appear so coaclusire t» othej^ 
as theydo to myself, 1 pmp^e ginng a series of obserrationB 
made witfi the common andself-Tegistering barometers' in the 
iDoqA of October^ which, I tnut, will prove to the satisfaetioq 
of 'every oDethegreatsaperiority^f the luter as a meteorologies 
instxament. 



IfittarolftpcedJwtniaHupt at Bwhn BtutK mtA*:XMK.lML 
By Col. Beaufoy, FRS. 

(Totbc Editoroftbe AnnahofPhilomphy.) 

DE&R Sia, BiuhesBaalh,SUM>«ort,Jtm.l,lsn. 

Yov will obligje-'iBe by insertine in the AnnaU of Phitotop/ty tt 
summary of a. meteorological table kept' by me at this place-," 
and whioh I beJileve to be accurate ; one day's observation only; 
(thei 17th of July; isx)imtted. The meao monthly heights- of tfao 
fajirometer, tfaecmometer, De Luc's hygrometer,together'ffithtlie 
cpiafitity of-rain and evaporation inmches, axe inserted,, as w.e)JC 
aa tbfe' meut teuperttBTe observed with a Six^s tbensonieteK 
Hie altitudes of the barometer and thermometer were taken at 
nine «dcloek.in: the ntoming, atwhich hourtfae heat of.the 
woatber nearly corresponds with the mean tempenitnce< of die 
natural day ; the greatest difference in January amounting to 
2-83 degrees, the thermometer in the morning being minus that 
quantity. The rain guage is l&f feet above the ground, and 
o3tj. feet above the sea. Tbis height 'Was deduced from several 
corresponding barometrical observations made at Bushey, and 
iiritfae Stnoa by Mr. Cary. whose- instrument is 73 feet highor 
than, thej mean. level of the.aea; and the summit of Bushey 
Heath 558 feet, or fouD-feet lower then the SignM House at 
Beacfay Head, which I found was elevated 562 leet above low 
water mark. 

On the 25th of last month (December) at half-past twelve in 
the momine,-- the mercury in the barometer at this place-sunk to 
M'*€d&4ikcacs', tbe'niglrt was veiy dark, with fog andsmaU-'fain, 
aaeamjia^^ by'S-boht-wind from'the-eastwaMl. 'DBaxtmMaifc 
dtpNMtoa ofAoexiweksilvflr, .instead o^ being-' indicative o£ ai 
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hutrican^, or some other convulsion. of natiu^, Wks followed by a 
cloudy moraiDg, with a strong wind trom the north-west : at 
bine o'clock the weather cleared up, and continued fine nntil the 
going down of the sun, which set in a bank of dense clouds. The 
next day the wind came round to the east with rain. On the 
28th of December at 9'' 30', p.m. the barometer stood at 27-8 
Inches, the wind blew very fresh from the SE, arid the subsequeol; 
day it was light from the NW, with rain. It is remarkable that 
in the year there has not been a calm day at Bushey Heath, and 
in the stormy days of November and December, the wind was 
particularly unsteady; nearly calm at intervals, followed hj 
violent gusts — a proof that the cause of the wind was constant^ 
fluctuating. I remain, dear Sir, truly yours, 

Mark Beadfot. 



Summary of a Meteorological Table. 



The winds between the cardinal points are described as NE, 
SE.SW, andNW. 



An Account of some Experiments on the Communication of Mag- 
netism to Iron in different Pontiom. By the Rev. Baden 
Powell, MA. of Oriel CoUege, Oxford. 

(To the Editor of the Annals of Phihtophy.) 

SIR, Plamitead, near Wootv^h, Dec. IT, 1821. 

The first idea of the following experiments was sugcfested to- 
me on readinv sometime since a paper by Mr. Scoresbyi pub- 
lished in the Edinbu^h Philosopuical Journal^ Ko. % and an 
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.■bitract of whioh is also girea in tbe Annah for May, 1821. 
Among oUier interesting facts, he states, that iron may be lesti- 
dered magnetic by being bent, scowered, filed, or twisted, in the 
position of the magnetic axis, or near it. He states, howerer, 
nothing more with respect to the degree of magnetiaoi commani» 
cated at difierent inclinations ; it is to the determioatioa of this 
point that my inquiries have been directed ^ and I conceive I 
nave discovered a simple law by which the increase of intensity 
thus communicated is regulated, as the inclination varies from 
the magnetic equator to the axis. I am not aware of any sinular 
law being given by other writers ; the paper above alluded to 
being the only one I know of, which treats at all on this depart- 
ment of the science of magnetism. 

The experiments which I have tried have been coodacted in a 
very simple manner; pieces of iron wire, which were previoosly 
found to have ao magnetism, were fixed at different incUaaUoos 
to the magnetic equator (every 10th degree) ; assuming the dip 
at 70^ 3(y, according to Mr. Barlow's determination. . The amwi- 
catus was fixed in the plane of the magnetic meridian ; and .the 
wires being fised firmly at one end were, by means of the other, 
wrenched or twisted in such a way that they retained their recti- 
linear form, and their position at the proper angle. The same 
number of turns in wrenching was given to each piece ; and 
when thus magnetized, their respective intensities were deter- 
mined by comparing the deviations which they cansed on a 
light magnetic needle, care being talien that they were all placed 
in a similar position and distance from the pole of the needle. I 
•elected six sets of experiments which I considered as most ta 
be depended on, the mean results of which are as follow : 



%.W3V 39>\V iy W iS^ ISf it' W IT'iO' 14" 15' 30" 30" 3" BCI) 



80° 10" 



It is obvious that the deviations do not diminish as the inclina- 
tions ; I, therefore, after several trials, considered the ftdlowiug 
law as giving a very near approximation to the idx>ve results. 
tan. D, Q sin. I. D = deviation. I = inclination. 

This win be obvious by comparing the respective sin^s and 
tangents ; which are : 
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In the present experiments, the greatest deviation correspond- 
ing to the inc. 90". was,' fpr the sake of convenience of comp&> 
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liflon, olrtiuneilby pUcisg tbe wire abHAcb-iaiduteneeftomitln 
ffrie ef tlifl medle aa to nake H^e^ate m QMirKr ts pouiblb 
96? 84.% and the Bame diBtanee was kept with the otiicr-wireg. 
Bfeiamioing the tables, it will he seen that the tan. ofaS^M' 
is V8iy DMily tits half of radiua, or bid. 90°, 'and the tangeaia, 
which «ze the Beanst to the h&ivfls of the other sines givea 
Above arethose of - : ' . 

26" 13'; 25" W; 23° 25'; 20° 58'; 17° 49'; 14" 2'; 9° 43*; ^'^ 3*'; 
ind ihis set of arcs differs from themcan fd'-tlie above exaen-i 
meats by quantities, wbicb are covered by the unaTokJaUe an^r- 
tatntiM both' of eipKiiment and observation.' 

Should the law nhich I have proposed > be eoMidered t^L* 
flisHlly eabUiliabed, I coneave' it atlords a-strong oenfirmatibn 
of t4ie troth of the iagenions theory, proposed by Mr. Chnstn 
Mspeedng the nature of magnetic action (of which hebaa giwn 
an aecoant in the Cambrictge Philosophical TraB3actiooB,^Pa|t I. 
wsd in the Edinburgh^Phil. Joum. No. 10), wben comhineiX" 
tSx. C. admits it may easily btf) with the tbeofy of M. AametB 
conOemuig the magnetic or electrical currents. ' 

- Let «e suppose, accnrdii^ to Mr. 
Ghristie's idea, ma^ietic currents in _ - 

Aie> direction of the Sip ^ad; then df 
atright angles to this line is the magne- . 
Mc cquater. ' Let deae represent -a por- 
tionof one of the wires magnetized, as in 
any --experiments, of which the thiokness 
is^a b, and the iBclination < c df. Then 
also the -current xv dia aappoaed to be 
composed of currents perpencficular to its 
axis ; let a c be the direction of one of 

Ihese. The wire is magnetized by imbibing these magneti* 
currents, being put into a slate "fit for imbibingthem %-tbJe 
torsion ; bubwnenimagnctized, it also possesses cnirents perpen- 
dicular to its axis ; therefore, if it imbibe a current in the direction 
«tc, this TBilatihe resolved into a 6 and b c, of which a bis alone 
efiaotive in prddaeing magnetism. Then it is obvious that ca ; 
ab ;: rad. : mn.anc. and consequently the inteawtyuofmagnetiaoi 
which is measured by the tan. of the deviation produc&a on ihe 
needle, varies as sin. I, which is the law I have de'duceo* from 
experiment. 

This coincidence appears to afford a strong presump^on id 
— favour-of the actual existence of magnetic currents, or rather 
■mitiitas of magnetic currents (to adopt M. Ampere's idea) in 
■ "the atmosphere ; and for leading us to consider them-as the 
- -c a i tflea by which magnetism is communicated, as in these experi- 
ments, or generally by position. 

When pieces of iron are placed at <£&rent inclinations, it has 
bten found that by mere position they may/ aftera time, imbUie 
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xnagQeliBin. ftappcu^'from Mr.'Scorskb^'s experiinvnts, fliat 
there are varionr modes by *faicli this eSect nny he sact4er&te*d, 
tuch as torsiDO, binding, -filing, Bc6wering, 8cc. I have fbaon 
that a piece of iron may be placed near tne poles of a m&gnM, 
iad remain for 6ome time, without receiving any m^nftnm , 
Imt if, while in this position, any of the above operstioils be 
performed on it, it immediately becomes magnetic. I'hare fdso 
ibund that if a piece of iron vrite be bent or twisted into tnj 
figure, and in this Btate be magnetized, and then bent back into 
ail opposite direction, or even simply straitened, its magnetiaia 
is eimer whoUy, or very nearly, destroyed. The same' thing slab 
occurs if the wire be magnetized when straight, and then DOtt. 
. Hence I think we may infer, that an intestine friction of flle 
particles of iron makes it capable of imbibing magqettsm ; an^ 
a similar friction in an opposite direction made after the former 

froduces a contrary effect. What connexion these facts may 
Ave with M. Ampere's idea of the spiral currents may be vn 
Interesting snbject of investigation. At present I wilL cOndadS' 
t>y remarking, that the apparatus used by Mr. Scoresby m Irife 
«X])eriments' appears,' from the description, to be well'adajtWd 
for experimentB of the kind I have described. I, therefore, cOn- 
ttrve ituot improbable that my ideas' may have occOrred to him 
Alsoybut till any more accurate examination of'tiiem is m&dft 
pabhc, I think thPpresent memoir niay net he ftnaeeeptable to 
tbose who are interested in the improvement of this branch W 
Science, which; owing in a great measure to the labonrs of Mr. 
Sajlaw and Professor Hansteen, and the universal interest in it 
Excited oflate, both ina'thepretical and practical point of view, 
geems to he advancing with imexampled rapidity; and to pro- 
ilnise'a rich harvest of discorery, both in application to practical 
purposes, and in evening new connexions wiUi other depart- 
ments of science. I am, Sir, yonrs. Etc. 

Bavbn Powbel. 



On the Separation of Ironfrmn other Metals. 
By J. F. W. Herschel, Esq. FRS.* 

An ea»y and exact method of separating iron from the other 
metals with which it may happen to be mixed, has- always been 
a desideratum in chemistry. Every one conversant with the 
SBalysis of minerals is aware of the difficulty of tite problem, 
-which indeed is such that, in experiments conducted on any thing 
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Uke a Urge aoJe, it migbt hitherto be regarded as inaaperablcu. 
In consequence of this, and of the importance of the iDquiiy, 
tfaeie is hardly a chemist of eminence who has not proposed 
■ome process for the purpose but (>rith the exception oi tba£ 
which depends on the insolubility of the persuccinate of the 
obnoxious metal, which I, have not tried, and which is too 
azpensive to be resorted to for any but the nicer purposes of 
toalyUcal research), they are all of them either inadequate to^ 
the end proposed, intolerably tedious, or limited in their appli- 
oatioo. That which I have now to propose, on the other hand,' 
ii Hable to none of these objections, being mathematically rigo- 
KHU, of general appUcation, and possessing in the highest degree 
dte advant^eB oi facili^, celeri^, and cheapness. It is briefly 

The solution containing iron is to be brought to the maximuni 
of oxidaCioD, which can be communicated to it by boiling witfit 
nitric acid. It is then to be just neutralized v/Mle in a state of 
^UitioH, by carbonate of ammonia. The whole of the iron to 
tift last atom, is precipitated, and the whole of the other metals' 
f^eeaent (which I Euppose to be manganese, cerium, nickel, and 
cobalt), remains in solution. 

The precautions necessary to ensure success in this process 
Ve few a^d siniple. In the first ^lace, the solution must coa- 
ttun no oxide cu man^;aneee or cenum abov^the first degree of 
aiddation, otherwise it will be separated with the iron. It is 
seueely probable in ordina^ cases that any such should be pre- 
aei;it, the protoxides only of these metals forming salts of any 
stability ; out should they be suspected, a short ebullition wtta 
a, little sugar will reduce them to the minimum. If nitric acid, 
be now added, the iron alone is peroxidized, the other oxides! 
xemaining at the minimum.* Moreover, in performing the pre-! 
'Cipitation, the metallic Bolutioa should not be too concentrated. 
«nd must be agitated the whole time, especially towards the end 
of the process ; and when the acid reaction is so far diminished 
that log-wood paper is but feebly affected by it, the alkaline 
solution must be added cautiously, in small quantities at a. 
time, and in a diluted state. If too much alkali be added, a 
' drop or two of any acid will set all right again; but it should be 
well observed, as upon this the whole rigour of the process 
depends, that no inconvenience can arise from slightly surpass- 
ing the point of precise neutralization, as the newty precipitated 
carbonates of the above enumerated metals are readily soluble, to 
a cerimn extent, in the solvtions in which they are formed {though 
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perfectly neutral). In the cases of cobalt and cariuiD, tUm 
te^aaolatioa of tbe recent precipitate formed' by carbonate of 
^SKnooia is.very conBiderabie, and a solution of either of these; 
nwtalG, thuB ipapregnated witli tbe metallic carbonate, b^comeK 
a test of the presence of peroxidaof iron, of a delicacy surpass^ 
ins WOBt of the reagente used in chemistty, the nunuteat trace 
ff^it being iostantly thrown down by them from a boiling sola* 
tipn, provided no marked excess of acid be present. To b^ 
e^Ktaiu, however, that we have not gone too far, it is advisahle, 
tjQer separating the ferruginous precipitate, to test the clear 
liqaid, while hot, with a drop of the alkaline carbonate. If diet 
«laad whit^h this produces be clearly re-dissolved on agitiatioD, 
we may be sure that only iron has been separated. If ouerwise, 
a httle acid must be added, the liquor poured again through thq 
Ateri so SB to wash Uie precipitate, aiid the neutralization per- 
ftriltfd anew. 

Tb« pfe<Dipitation of iron above described seems at first sigh^ 
10 result fipm a double decomposition. Were it so, Uie princi^ 
||lfl of the method would be merely a difference of solubility in 
the carbonates of iron and the other metals, and as such woim 
JWFe DO claim to be regarded as rigorous. Sucb, however, is 
KOt the case. The iron is not separated in the state of a carbon- 
ate, but of a Bubsalt, or a simple peroxide, the whole of the 
onrtKinic acid escaping with effervescence at each addition of 
tfe^ alkali. . The pbtenomenon turns on a, peculiarity in the per^ 
oxide of this metal, in virtue of which it is incapable of existing 
ia ft neutral solution at the boiling temperature. If we add aa 
^kaliae, earthy, or metallic carbonate ny little and little to 4 
fitid solution 01 peroxide of iron, the precipitate formed is redisr 
Wdved with effervescence, readily at first, but gradu^y more 
andnwe slpwly, till at length many hours, or even days, el^a^ 
fafrfbre (he liqiiid becomes quite clear. Meanwhile it deepens in 
colour till (unless much diluted) it becomes dark brown or rea^ 
tf &e addition of the carbonate be carried as far aa possible with- 
out producing a permanent precipitate, the solution is perfeetit 
■MobBl, and continues clear at a low temperature for any lengtS 
of time. In this state it may be evaporated to dryness in vaeum, 
vnd the residue ^which does not mervace with acids) is stiH 
waluble in water without letting any iron faH, and ao on as often 

The compound thus formed is, however, fkr fVora permanent. 
It ift in &ct in a state of tottering equilibrium, which a: very 
alight euiM i* wiffioient to overset. Supposing tlift point <if 
aaturatioQ to have been exactly attained, the additioD of tax 
■iliijiiely iniall quantity man of the alkaline solution ia sufficnot 
•p>4itsnaiite the Bopantion of the whole, or naaily tiaa wbolt, 
aBMaQie contBDta ; and if the solotioa operated on be p^*)*!?, 
concentrated, it fixes after a longer or shorter time iata « itsF 
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and almoBt solid co^ulnm. Again, if to the coagolum so- 
formed, a quantity equally iaappreciable of the original fenngi- 
noQB solution be added, it gradually liquefies, and after some 
time is completely redissolved (forming no inapt representation 
of the celebrated imposture of St. Januariutt's Hood).* 

A similar chansc is produced by an increase of temperature. 
IFire heat a solution exactly neutralized as above described, it 
speedily grows turbid, deposits its ferruginous contents is 
SDundance, and at the same time acquires a ver^ decided atid 
reaction. The acid so developed holds in solution a portion of 
oxide, but if the neutralization be performed airesh while hot, 
this separates entirely, and the liquid after filtration has no more 
action on gallic acid, ferrocyanate, or sulphocyanate of potash, 
than 80 much distilled water .f 

It is not my object in this paper to enter into any miiiule 
detail of the nature of the persalts of iron, a subject not nearly 
exhausted, and which want of leisure alone has prevented my 
entering upon, but merely to point out the practical applicatioa 
of this one of their properties, to an important object in analysis. 
The principle here developed furnishes a ready method of detect* 
ing the minutest quantities of other metals in union with iron, 
and, therefore, cannot but prove of important service in various 
cases where this metal constitutes the chief ingredient in the 
substance examined, as in meteoric iron, the various natural 
oxides of this metal, 8tc. &c. I will exempbfy this in one or 
two instances. 

36'00 grains of meteoric iron (furnished me by the kindness 
of Dr. Wollaston) were dissolved in dilute niti'o-sulphuric a^d, 
leaving behind a minute quantity of a brilliant black powder. 
Which, however, dissolved by digestion in nitromuriatic acid, 
tmd appeared only to contain an excess of nickel. The sblu^ 
tions were mixed, and being neutralized at a boiling tempera- 

* Tbe]4tHiamcn«ide>cribediiilhe text qipetntonie todiffbfhunoidmBiTprad- 
pitttiani uid aolulkni, in the miall ptoportim between the pradpitut and (he fM^ 
Mte, the fdvent and (he matter diHolvecl. I can call to mind but one uutwics of M 
'Win ■ quintit^ of manei operating a chemical change on bo lai^ a maaa, vii; dw 
■decompoulioii oT oiygeoatrd water bf fibrin and other animal aubitanca. l^e utkm 
jaenna to he propagated tram pailide to partlcie. Whether the superabundant oxide tf 
iraa be retained m Kdution in aalateal aHanak^oui to that of ihe oxygen' io I^KSatd**. 
MCperimeDta, might poimblf duene caDiideration. 

t Itwiiin 1815, in the ao^nis of aipedmeiiof theooldoie of BakebonTa, giv^ 
meftclhatpnipawb; Dl. Claike, thai I tint remacked Ue lepatatioo of oiide of inn 
ftom a cImt Dcatial lohitian bj mere devation of tempeiatuie, and attributed it to tlie 
yrmiKeofan oxjcaibonate capable of aubiitting in alow tempeimtuie, but deompoMd 
l^heat. TTiat tMaii not the true explanatiDnia already ihown, and I luiTe nmatoa h l f 
'doubt.of the exiitecce of a peicaibonate of inin at any temperature. 

The moM elmiit mode of exhibiting the experiment is, petfa^s,' the fbHolnBgi — 
' Baring rendered a aolation of protosuli^te of iron nmraaiij neutral, b; agitatton nHOt 
-«Mban*Ie of lime and ffltratiisi, diaaolTe in it a annJauaolitr of rhlonte of potaA to 
mU perftetfy neutral). The luluttoD when raised to ebidlititm ia peioxi^Eed, ■ ^xUSKj 
vt aubsu^faate predpilates, and the mpcraatallt liquid is fixuA deddedl]', asd evMt 
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tiire by carbonate of amiaoiiia, and the iron separated, a green 
solution remained. Into this, when boiling, a drop of persul- 
pbate of iron being let fall, was imrflediatefy precipitated in the 
state of Bubsulphate, which, being separated, the solution was 
boiled with excess of caustic potash till all smell of ammonia 
disappeared. Oxide of nickel separated, which, collected and 
strongly )E;nited, weighed 4'65 grains, or 12*92 on the hundred, 
which (taking the atom of nickel to weigh 30, and that of oxy- 
gen 8, hydrogen being unity) gives 10*20 per cent, for the con- 
tents of Uie specimen analyzed in metallic nickel. 

100 grains of titanious iron from North America, being dis- 
solved in muriatic acid (after the requisite ignition widi potash) 
were treated (after separating the titanium) with excess of car-, 
bonate of lime, and filtered. The excess of carbonic acid being 
expelled, ammonia was added, and a small quantity of a white 
precipitate fell, which speedily blackened in tbe air, and proved 
to be mere oxide of manganese, uncontaminated by iron, and 
amounting to half a grain. 

Manganese has been suspected in various species of cast iron; 
and though Mr. Mushet's experiments go to prove that it does not 
usually enter in abundance, they can hardly be regarded as esta- 
blishing the fact of its absence. It might not be uninteresting 
to resume the investigation with the aid of a mode of analysis so 
wiell adapted to expenments on a large scale, as I have no doubt 
that, with proper care, one part in a thousand, or even less, of 
manganese might be insulated from iron. 

The separation of iron from uranium cannot be accomplished 
by the process above described, that metal possessing a property 
adblogous to that which forms the subject of this paper. By 
inverting the process, however, we shaU succeed even nere. A 
Dnixed solution of iron and uranium being deoxidized by a cur- 
Kiht of sulphuretted hydrogen, and then treated with an earthy 
carbonate, the iron passes in solution, while the uranium sepa- 
rates. This difference in the habitudes of the two oxides of iron 
presents us in &ct with a kind of chemical dilemma, of one or 
the other of whose horns we may avail ourselves in any proposed 
case. In studying the habitudes of uranium, however, 1 have 
met with some anom^ies which require further investigation. 
Zirconia too might probably be freed from iron with equtd foci- 
lity by a similar inversion of the process; but this I nave not 
jetbad^an opportunity of trying satisfactorUy. 

J. F\ W. Heb^chel. 
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ANNUAL RESyLTS, 

Saromelet. 

IJighest observation, Jan. 23. Wind, If. 3(h88(^ 

Loweetditto, Dec.26. Wind, S <contmuing 14 honw) OT-38© 

■Range of the mercury ..,.;. 3-8((9 

Mean annnal baroYnetrical pressure 29'B8? 

tircateat range of the mercury in December. , . 2"8W 

Leaift ditto in June . O'90O 

Mean annual range of ditto 1*608+ 

&>ace8 described by ditto . 97-600 

l^tal nnmber of changes in the year ',....... 2O1'C0O 

Six'a Thermameter. 

Greatest obaetration, Aug. 23. Wind, SE 78-t300 

Least ditto, Jan. 2 and 3, wind, K ; and Feb. 26, 

wind.E 20-000 

Range of the mercur)' in the thermometer 68'000 

Mean annual temperature 47-908 

Greatest range in August 38'O0O 

£eaet ditto in December ; 21-000 

Mean annual ditto 30-416 - 

Wiadt. 

North and East 70-000 

North-east and South-east 67<00e 

SootbBDdWest HQ-OOO 

South-west and north-west .;...' 89>O00 

• Variable 20-000 

Rain, Ifc. 

Greatest qnantity in December 6-370 

Leatt ditto in February 0-260 

Total amount for the year 28-900 

Obsebvatioks. 

Preuure. — The most prominent features which present iheB- 
selres, and the most wortliy of remark, are the great elevatiMi 
df the barometer in January, and Its nnprecedented depreenmis 
in December, the greatest of which, and the nuninnin forth*' 
yen, ocaiin||^ otm Budai^t on tb« !Mth, «m1 ooBliWMd aatil 
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two, p. m. the 26th, alteoded with a most violeat gale from the 
sOQth, thunder and itehtning, and torrents of rain, amonntitig, 
with what had fallen durtne Uie prerious mgbt, to nearly thnt 
inches. On the 29tb, the barometer again fell to 37*73, after 
which, it rose rapidly. From the l€th to the 31st, it never 
attained 29'00, though the changes in its direction were almost 
da^, and frequently considerable. 

Temperature. — Toe mean annual temperature, which is l**- 
above that of the preceding year, and is owing to the mildness ' 
of the atitnmnal and winter months, fully compensated for the 
decrease &om the usual averages experienced in May, June, and- 
July, which were the only months below the means of the cor- 
responding periods in 1820. 

Wind. — The prevailing winds are again SW. and W. The - 
Ti. and. S. ones are nearly equal, and the NW. and SE. exactly ' 
so. The strongest winds have blown from the S. particularly 
towards the close of the year, 

Jiatn.— -The amount of rain, which has annually and gradually 
decreased since the wet year of 1816 is less than that of the 
preceding one, though the last two months have nearly brought 
up the general average. If the rain be taken from the last 
quarter of the moon, commencing the I6th ult. up to the same . 
time of the present period (the 15th) the total amount exceeds 
six inches and a half, a most unusual quantity for these parts. 
A^fwjWoito., jon.is, less. James Stockton. 



Article VII. 

Anaipm of Two Finnish Minerals. By P. .A. Von Bonsdorff, 
Ph. D. of Abo. (Extracted from .Memoirs presented to the 
Academy of Sciences in Petershui^h.) 

I. Statiheilit.or Dichroite,fTom Orrij'drvj. 

This mineral occurs in the copper mine of Orrijarvi, in the 
parish. of Kisko, in Finland, and has for a long time been consi- 
dered as blue quartz; it is found sparingly, and is accompanied, 
with common quartz, greyish talc, and yellow copper ore. 

The colour of this mineral is either light or dark Berlin blue, 
and sometimes, though rarely, it is nearly colourless. Those 
fragments whichare pure and of a dark colour, exhibit two differ- 
ent colours very distinctly, like the dichroite from Spain and the 
East Indies. In one direction the colour is a deep clear bine, 
aodin the other light grey, and sometimes go light as to be nearly, 
colourless} it is translucent; the lustre of the fr^meots.ia 
riasay; it is hard, giving sparks plentifully with «teel. Accord-, 
tug, to .Count St^i^eil, it occurs in four, ux» ftn4 eight-sided. 
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prianu i the crystals are large, and generally incmsted witht^c, 
which readers it difficult to measure the angles : the spedfic 
etavity is 2*603. Exposed to the heat of the Mowpipe, it 
becomea paler, and at a higher temperature the thia eages are 
difficultly fused. It dissolves in borax and microcosmic aaU^ 
exhibiting, while cooliag, the appearance of iron ; it does not 
combine with soda; with the solution of cobalt, itgiresabrowa 
oolour, Terging to blue on the fused edges. By exposure to a 
high temperature, the loss amounted to 1*66 per cent, and tho 
experiment was repeated with scarcely any variation. Tba 
ai^ysia was performed as follows : 

a. 296'2 parts of fragments of this mineral, of a violet blue 
colour, were reduced to powder, and levigated in a calcedony 
mortar, with the addition of water. Tbe powder being dried 
had not increased in weight, proving that it nad gained nothiqf 
from the mortar. The powder was heated with 1000 parts m 
carbonate of potash in a platina crucible, the mass was dissolved 
in dilute muriatic acid, and evaporated to dryness in a platina 
dish. It was again digested in muriatic acid, and the sihcaleft 
weighed, after ignition, 146. 

b. The muriatic solution was decomposed by ammonia, and 
gave a precipitaite which, after washing, was boiled with.aolo- 
tion of potash, and then filtered. From this, muriatic acid and 
carbonate of ammonia separated alumina, which, after washings 
was ignited and weighed ; it was then treated with sulphuric 
acid, which left .l'4.of sihca; the sulphuric solution upon the 
addition of potash gave crystals of ,alum,_ which contained 96*5 
of aluminEu 

c. The brown precipitate which remained undissolved by the 
potash was dissolved in muriatic acid, mixed with a little nitric 
acid, and heated to ebullition. Tbe solution diluted with water 
was neutralized with ammonia, and precipitated with succihate 
of ammonia : the precipitate after combustion in an open platina 
vessel gave 14'8 of peroxide ofiron. 

d. The solution treed from irpn gave I'O of alumina with car- 
bonate of ammonia, was then evaporated to dryness, and the 
muriate of ammonia being separated by heat, it was decomposed 
by carhonate of potash, and gare a precipitate which after igtU" 
tion weighed 20 parts, and By sulphuric acid, 1-9 of magnesia 
was dissolved, and 0-1 of oxide of manganese was left. 

e. The solution reniaiatng after precipitation with ammonify 
treated with carbonate of potash, heated to ebullition, evaporated 
to dryness, and again oissolved in water. gave a precipitate 
which, when ignited, weighed 29-8 parts. 

Diluted sulphuric acid left 0-7 of silica, and dissolved 39'i 
parts, which were magnesia. - This magnesia, and that abav» 
obtained, were found to be purebymeansof ascrfution ofcotKiH^ 
which imparted its red colour, and by sulphuric acid, which 
yielded pure, sulphate of magnesia. , 
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• ^nrtresak of din analysis is as fcflows : 

Silica 49-95 contAi&ing25-ll ofoxj[g«A.- 

. * AlamVa. 32-88 •. 16-36 . 

Sli^Msia 10*45 4-04 

' Peroxide t^ iron. .. 6-00 1-53 

Oxide of manganese 0-03 

Volatile matter .... 1-65 



When . the compoBition of this mineral is considered wiCb 
Telation to the electro-chemical theory, and the doctrine of defi- 
nite proportions, it is evident that the quantities of oxygen in the 
silica, eJumina, and magnesia, are nearly in the proportion of 
1*4 and 6, and consequently we might express the mineralogical 
formula by M S^ + 4 A S-^ but as the peroxide of iron caa 
Only exist in combination with the silica, and as M. Mitscher- 
Jich* has proved that the peroxide of iron gives the same crystal- 
line forms by combining with eleCtro-negative bodies as alumina 
does, the composition of this mineral will be- more properly 

Moqirened by Hts following formula MS* + 4' ^-pi S, whkdv 

when the quantity of oxide of iron remains unchanged, gives the 
calculated result of the comjtositionofthis minei;^ as follows: 

Saica 49«8 

Alumina. ...■, S2:6D 

Magnesia , 10-82 

' ■ Peroxide of iron 5-00 

'It wiU be observed that these . proportions agree veiy nMrijr 
l*kb the actual results of the analy^. 

It. MalacoUt from Tammare, in Finland, 

During a mineralogical (our, I found this mineral in an tdian- 
floned hme quany, at tlie TiQage of Tammare in the parish -oT 
Bvittn. 

It occars in lai^e masses, aiinm^nied ■mOi calcareous «jntr 
iuid' noble seipentine. Its colour is white, sometimes greenish 
white ; it is translucent ; the lustre vitreous ; not very hard, giv- 
Big bat few sparks with steel. It has a laminated structure^ 
&e angles of me fragments are similar to those of the common 
ttalac^t. Its spaccSc gravity is 3-256. 

. Before the blowpipe it melte per se, with slight efferveseenoe, 
into a translucent glass. It is dissolved by borax, microcosmtc 
•alt, and soda, and forms with them a dear glass. With sola- 
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^m of -cebaH, it grres a »d colour at the faaed edges, indieattog 
tile presence of magnesia. 

' The -analyait was peribrmed as follows : A portion of ibt 
mineral redaced to fine powder was ignited with three times Hg 
-weight of carbonate of potash, and treated, as already deBcribe4 
in me former analyses, with muriatic acid, and left pure silicA. 
The muriatic solution gave a small quantity of precipitate widi 
ammonia, which was separated into alumina and peroxide of 
iron: the remaitdng solutioo gave a precipitate with oxalate 
of ammonia ; the oxalate of lime was washed, dried, decompoBe>d 
by heat, and left carbonute of lime. 

The Bolutioa was then precipitated with caibonate of potaab 
at a- boUing heat: the precipitate obtained was ignited and 
Weighed ; bv solution in sulphuric acid, it gare a smaE quan- 
tity of Bulpnate of lime, and the dissolved portion cdnsisted 
of pure maffnesia. The mineral lost 0-32 per cent, by a red heat. 

The »8ults of dris analysis were as follow : 

Silica 64-83 contambg 37^ of oxycen 

Lime 24-76 fr96 

M^oena l«-66 7-18 

Alamiaa . 028 

Oxide of inm 0-99 

VolMfle matter,... 0-32 

99-73 

We find from this analyus, that the quantities of oxygen 'ia 
the m^aesia and Ume are very neaHy equal, and that ttie oxy- 
jrai of ^le silica is four times that of each of the other earths. 
Tliis mineral is consequently composed of one atom of magoeaiiu 
one atom oflime, ana four atoms of silica, and its,tmaeralogicw 
formula wiUbe C S' + M S», 



Articlb VIII. 



A. Demonstration of a Propotition/rom Simaon's EucUd, f .301. 
* By Mr. James Adaqos. 

(To the Editor of the Annab of Philosophy.) 



. a, 1921. 

Tas imsertkin of the fbUowuig [vopositioa and demotwtietioo 
m'Ae Amiahaf Piilimplu/,'nbeacomfeaiBiA,-wii\ cMige 
Ydot hamble servant, 

James Adams. 
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Propoation. — ^To demonstoate tbat.two sides, of « fariaiif^ 
diat'is inclosed within another, may bother be greater ttumaar 
two udea of the triangle that includes it, in any ratio whic^ » 
leu than that of tvb to one. 

DemomtrattoB.— JjetA'BC J^ 
be a scalene triangle whose ■ 
ahoitest side is A B, in the 
side B C ; take C D equal to 
A B, and join A D ; make 
D F also equal to A B, and 
divide A F into indefinitely 
■mall equal parts, such as 
Am. *a«, 8tc. JoinmCjFC; 
then (20 . 1, e . ) will A m + m C > AC, much more will 
i»F+, »iC>AC, andmD + mC>AP + AC. 
Now suppose A C and the angle B A C to remain constant; 
while A B, B C, vary ; then if A B decrease, C B will increase, 
for A B + B C will always be greater than A C ; and when A B 
and its eqnab, C D, D F, become indefinitely small, the points 
D and F will approach to the point C,.^d the point B to the 
Boiot A as their limits, but to which they, never, can arrive as 
long as the triangles BAG and D m C have any magnitude : 
hence the variable lines B D, B C, m P, approach to ^ fixed 
line A C as their limit; so that the difference between .them 
may at length become less than any assignable line. If the 
points D and F be conceived actually to comcide with the point 
C, and the points B and m* with the point A, the triangles 
B A C and DmC will cease to exist, for their eqnal bases A B 
and C I) will vanish together ; then ot C + m D would become 
AC + AC = 2 AC, and AC + AB = AC + 0=AC; 
dierefore, the ratio of»iC+ wiDtoAB + AC, may be any 
ratio, less than two to one. 

Corollary. — Neither an isosceles triangle standing on its 
shortest side, nor an equilateral triangle, will answer the condi- 
tions of the proposition, because the straight line A S, drawn 
within the triangle ABC, will be less than either A B, or its 
eqnal A C. 

It is stated at page 30], before quoted, that Pappus Alexan- 
drinus has demonstrated this proposition in book the third of his 
mathematical collections, which 1 have never seen, neither do I, 
know tha^ a demonstration of the property has been published 
elsewhere. 

• In ike loTtofr put of the demotucntian, A F ii ni|^oicd to be divided tDio inde- 
floild; ttnall equal puts, uid D F U «uppoud to be dhniiiiiihed cootinuallf ; thatSont 
A f vmild, in onMqutnoe. ineicue, tind beoODie vxj length leu than A C ; bat nin 
oaji givcD q^mdVf dilided bf in ind^itely ^a( qnuitit;, wQl produce aa indtAdldr 
mmU qaantttf, ^ m maj be coniidccd inde&iitelf tauXL 
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- Article IX. 

Historical Sketch of Ekctro.ttt«^iuti$m. . 
(To the Editor .of the Anmb of Philoaoplur.) 
MY DEAR SIR, 
I SE6SET that cireumstanceB have occurred which have pre* 
vented me from com{^tiDz the sketch of the historj of electro- 
mngnetism, of which you liare Biready received a part. Mudi 
has been done in this new branch of science since last April, up. 
to which time my brief account goes, but I am not so circnm- 
stanced as to be aUe to give a fair account of it. As you wish 
for the theoretical notices I had g^t together, I send them here- 
with, leaving it with your discretion to use them as you think fit. 
I am yours very truly, M, 



(Comifudedfiom vol. iL p. S90, Nev Series.) 
Having, in the previous pages, endeavoured to give you such 
an account of the experiment^ results as hare been obtained by 
the labourers in this new branch of science, I will now, in as 
brief a manner as possible, state the theoretical views taken of 
them by different pailosophers as far as I can understaod them., 
The first attempt at a theoretical explanation of the phenomena, 
which deserves attention, is that oi M. Oersted. It cannot be 
doubted for a moment by any one who has read the papers of 
this philosopher both on the discovery and prior to it, that his 
theory rather led to the experimeots, than the experiments to the 
theory. Chance indeed seems to have had very little to do with 
the discovery except in retarding it, for the thoughts were con- 
ceived, and the experiments devised, some time before they 
were made. Notwithstanding all this, I have very little to say 
on M. Oersted's theory, for I must confess I do not quite under- 
stand it. Before the year 1807, a work was published by 
' M. Oersted, entitled, " An Inquiry into the Identity of CheoiicaL 
and Electrical Forces," and the eighth chapter of it is occu> 
pied in considering the identity^ otthe magnetic and electric 
powers. In this work, M. Oersted proposed to try whether elec- 
tricity the most latent, has any action on the magnet, and appears 
to have considered the two powers as identical. 

When, however, the experiment had been successfully made, 

M. Oersted was enabled to give a more defined form to his 

theory, and his first paper* concludes with an hypothesis that will, 

. he thinks, readily explain all the phenomena. When a wire ia 

mode to connect the two poles of a battery so as to discharge the 

■ «ee,<lMMJ(^i^Uwvty.,xti. SIS... . 
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electricitieB of those poles, an effect is supposed to take place in 
Ae wire, dependent on the union of the electricities, cdled the 
electric connict; and it is ^is eSect, Af action, or st&te of the 
electricities that is considered capable of affecting the magnetic 
needle, and chBBgmc ita direction. 

The electric conSict acts only on the magnetic particles of 
matter. AQ non-magnetic bodies appear penetoable by the elec- 
tric conflict, while magnetic bodies, or rather their mt^etic 
particles, resist its passage, and are, therefore, moved l)y the 
impetus of the contending powers. The electric conflict ts not 
confined to the conductor, but is conaidembly extended through 
die circumjacent space, otherwise it could not act on the neeoSe 
at a distance. It also performs circles, for, without this con^ 
tion, M. Oersted says, it seems impossible that anj one part of 
lite uniting wire when placed below the magnetic pole sbcndd 
diive it towards the east, and when placed aboTc it towards the 
irest ; but it.is the nature of a circle that the rooliona in oppo- 
site parts should have an opposite direction. 

M. Oersted then adds, that all the effects on the north pole 
mentioned in'his experiments, maybe easily understood by sup- 
posing that negative electricity moves in a spiral hue, bent 
towards the ri^t, propelling the north pole, but not acting on 
the south pole. The enects on the south pole are explained ras 
similar manner, if to positive electricity be ascribed a contrary 
motion, and power of acting on the south pole, . but not on the 

- The theory of M. Oersted, therefore, teems to require that 
tiiere be two electric fluids ; that they be not either combined or 
separate, but in the act of combining so as to prodtice an elecbtc 
conflict ; that they move nevertheless separate from each other, 
and in opposite spiral directions, through and round the wire; 
and that they have entirely distinct and different magnetical 
powers; the one electricity (negative) propelling the north pole 
of a magnet, but having no action at ell on the south pole ; the 
other electricity (positive) propelling the sonth pole, but having 
no power over the north pole. 

1 have before said, that I am not able to comprehend the 
whole of the ProfesBofs statement, and, perhaps, therefore, 
ought not to send you any account of it. It is to be hoped, 
however, that this celebrated philosopher wiO shortly develope 
the principles more at large, which have already led nim to tite 
ifesultshe has published; and there can be no doubt that in pur- 
suing them he wfll arrive at other results as new to the world, as 
important to science, and as honourable to himself, a^ those he 
has already made known.* 

The experiments made by M. Berzeiius have been menUcmed 
in afonner part of this letter^ They are contained in a'letter to 

• Bee Jnuah tfnUei^y, & SCI, Utir Snki.— £d. 
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M. Bertboll^ |«bl«hed in Ibfl AdmIm de C)uiiut,svi. U3,Mri 

are accompanied by Bome theoretictl notiosa very diffenBt to 

those of M. Oersted. Instead of using a round wire to con- 

aset the two ptJA of tba buttery, M. BoneUua ei^>l6yed 

hnndfl of tin, apd paraUolopipedii, ana ooncludek that th^ pccasat 

the BugDeiio pheoomena under better circunut«aee» for obsar- 

valioD man the round wire. Min ctMicLusioa ia, thab the ioteratl 

n^netic state of a triLnsverae aectioa of the wire 

may be represented by two magnets placed with 

thm opposite poles t<%etbet. ad in the fisnre ; to 

^Ult if toe wire used be squafe, it wiU uen be a 

WMtiH'? parallelopiped through wluch the eleUrie 

cnn^nt moves, each of its angina will be a mag- 

#ctio ptrie, equal in extent to the length of tM 
|Wnt})elopipea, through which the current is passing: tbe opposite 
angles will Be magnetic poles of the sane kind; while thorns 
which terminate the same face will have difier«nt poles. Hence 
HI passing a needle rouad the wire, four poles should be found, a 

Mtth, a south, a north, and a south.* 

U. BereeliaB remarks also, that it appears «ach cleetrioity (for 
be supposes two) is represented in the wire by its own m^nct, 

,Md that each has its analogous magnetic pok turned to the 
same aide as regards its direction. It is evident, he says, that 
the ordinary magnetic phenomena differ from those of a current 
in this, that in the latter case there is a double and inverse pola- 
rity, while in common magnets there is only simple polaritViand 
though the double magnetic polarity may be leadily imitated 

..artificially, there arc no means known of imitating by electricity, 
Ae simple magtietic poluity. 

H. Berzehua thinks that this exposition explains all the pheoo- 
meoa that have yet been observed, and will explain alt those 

.that shall be ; for, he says, it is sufficient to foretell all those 
of which the conducting body is in this state susceptible. He 
considers M. Ampere as quite wrong in his conjectures, and the 
hypotheses of M. Oersted, though ingenious, yet very impro- 
bable. It is, however, probable that M. Beizelins has been 
himself too hasty in his concluEions. The state of the wire, indi- 
cated in the section above, is utterly incompatible with the expe- 
nBcnta of M. Oersted and others, as xnxv reaaUy be seen by 
mference to fig. 2, ti, 7, 8, 9, II, of PL IX, vol. m. ^Mwit, Vmr 
Series, and to the phenomena they are intended to illustrate. 
Inrfeod it ia only necessary to expcrimeot with a view ef aecep- 
taoaing the four aupposed ptdes in Ae an^ea of a square wire, 
tmi it wiU be ieoBiediatfdy found that iortead of any particidtfr 
■m^e exhibiting a otuiatant polaii^, it will pteseat the phelHV 
■•m a£ either a north or aoath poliB ai the aeedla ap^oadias 

Amr Hie one or the other aids towards it. There cm, hom- 
m&t, Iw b«t little doubt that M. Beizeliw wiU eatreet Ini ep»- 
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BiQDB, and cootriluile to the advancemeot of tiua branch of scteace, 
<fey HometMng worthy of his great name. 

AoMM^ the names of those whom I have had occasion to'note 
at different limes as occupied in endeavouring to give Buch an 
> account of the principles of electro-magnetic phenomena as 
shoold form a correct theory, or at least such a statement of (he 
laws which gorem them as shonld accoont for the phenomena, is 
that of Dr. Wollastoo. 

Dr. WoUastonhas not himself, diat I know of, published ai^ 
thing ; hut a statement appeared in the Quarterly Journal of 
Science, x. 363, which has nis name to it, and is to be aasumed, 
therefore, as containing hia opioious. The high value of this 
philosopher's opinion is well known, and I should witjihold a very 
important port of this sketch, if I were not to copy all the little 
' that comes with such authority. 

'* The phenomena exhibited by the electro-ma^etic or con- 
junctive wire may be explfuned upon the supposition of an elec- 
tro-magnetic current passing rouud the axis of the conjunctive 
wire, its direction depending upon that of the electric current, 
or apoD the poles of the battery with which it is connected. 

Dr. WoUaston. 



" In the above figures, such a current is represented in two 
sections at right angles to the axis of the wire, when simiUriT 
electrified, from which it will be apparent that the norUi and 
south powers meeting will attract each other. 

" la the following figures, the sections of the wire are shown 



diesimilarly electrified, by which similar magnetic powers meet, 
and conaequently occasion a repulsion." 

M. &chw«iger, of Halle, has also proposed g. the<»y which he 
thinks more exi^matory of the new fAenomena than that of M. 
Oersted. The latter indeed he opposes as insufficient to account 
for many of the efTects, and inconsistent with others. The only 
Aocount I have yet seen of M. Schwei^^r's tiieory is in the 
3ibIiotheque Universelle, March, 1821, p. 199, where it is^ stated 
ihat to explain the phenomena, he supposes two magnetic axes 
to exist in each transverse section of the conducting wire, the 
axes being perpeadicnlarto tfae<liKot)aa«f Ae cuireot, and the 
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one ftboTe being in one direotioD, tbte one bdow in the opptmitfe 

'^brection. This opposition in the direction of thb mognetic 
cnrrent in each of these ftxes is necessary, because of the abso- 
lutely inverted manner in which the phenomena are presented 
when ihe needle ie above and below the wire. 

It is difBcult to uaderataod how the above theory is to explain 
the phenomena described by Oersted, but it would not be fiur 
here to give an opinion on its merits, as the account is not taken 
ftom the original paper, but from an abstract drawn up in another 

bnguage. 

The Marquis Ridolfi appears to have formed the idea thttt 
electricity may be acompouodofniagnetismandheat, andmany 
experiments we described in the Bibliotheque Universelle, Feto. 
1821, p. 114, &c. made with a view of separating^ electricity into 
these elements, or of composing it from them, No experimenbd 
proofs of the correcUiess of the opinion were obtained. 

Of all the theoretical views that have been given of electro- 
magnetical phenomena, those by M.' Ampere are the most exten- 
uve and precise, and have been tested by the application of facte 
and calculation very far beyond any of the rest. . Indeed it i» 
these alone among all those tbat have been given to the public, 
which deserve, if any do, the title of A Theory. If I bad pro- 
"fesBed to send you any thing more than a sketch of electro-mag- 
netism, I should have been afraid to touch this theory, but as it 
i^, I trust that M. Ampere will excuse the imperfections he may 
see in the following account, if for nothing else, yet for the 
humble professions of this letter. 

' M. Ampere commences by assuming the existence of two 
-electric fluids, according to the theory which is now generaJ, 1 
believe, in France. There appears to be no doubt about his 
meaning on this point, for though he uses the term electricity 
■very frequently, and in a way which might he understood, per- 
baps, as applying eqnally either to a particular state of a body, 
or to a particular fluid existing among its particles, yet by the 
use of the term ekctricfluidi in one place, and by the mention of 
electric currents as currents of matter, it is nearly certain that 
'M. Ampere. means to speak, of electricity as consisting of two 
distinct fluids, which, though tite one is caUed positive, and tb^ 
other negative electricity, are to be considered as equal^ posi- 
tive in their existence, and possessed of equal powers. 

The vokaic batteiy is considered as an instrument possessing 
the power of conveying one of these electricities to the oneend^ 
Ae other to the other end. That which goes to the zinc end of 
-the battery is called positive electricity ; that which goes to the 
copper end negative : these names' being retained, it may be 
'preBumed merely in deference to custom, and not-beca«M'e they 
bare any- reference to particular qualities ofeidierthe'one'ort^ 
other fluid. 
'■ W]iea-&m«ttlUo-'inre'iamade-to-touch<the two pAles of-tke 
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«alt«o b^^ry, being « oondactor of Alcotricitff itsantcs off tb* 

two fluids; bat tbe battery having within its^ the. power «f 
owtinualty coavsying ff«8D portioot f^ thf .flnida to tlie tw» 
•xtreinities, the fixst portioD> that are r^Bored fay the wire wc 
succeeded by othera, and thus currents are produeed, whloh ace 
fOMtant ad toog as the hatt«ry rQiuaios io ait^on, tcad the poles 
continue coQiiected by tbe wire. Now as it is ia iim state thAt 
the wire is capable of affecting the nugnetic oeedle, H is very 
inOTtaDt for the exact compreheniion of the theory that a clear 
ana precise idea of its state, or of what is assumed to be its 
state, should be gained, for on it in fact ib^ whaie of the theory 
i» founded. Porti«OB of matter in Uie siune state as this mrei» 
lagy be said to constitute the materials from which M. Ao^pett 
ffwrns, theoretically, not only bar magnets, bat even tbe gretit 
UAgnet of the earth ; and we may, therefore, be ^owm Co 
expect that a very clear description will first be offered of ifa. 
This, however, is not the case, and is, I think, very much to be 
mgretted^ since it readers the rest of the theory cdniidefobly- 
.oibscure, for though certainly the highly intereatiog facts diseap- 
vared by M. Ampere could have been described, and the gemural 
laws and arrapgements both in conductors and magnets stated 
with equal (oice and effect without any reference to the internal 
gtate of the wire, but only to the powers which experimeM 
proves it to be endowed with, yet as M. Ampere has chosen 
flirays to refer to the currents m the wire, and in faet fiHinds 
bia Inewy m>on their existence, it became neceiaaiy ihwt a cvty- 
rtmt should be described. 

At p. 63, vol. XV. Annales.de Chimie, M. Ampere, while 
apfaking of the battery and connecting wire, says, it is genendlj 
i^;^d Uiat the battery continues to convey tbe two electrisilKS 
in the two directions it did at the moment the connexion w«B 
-first completed ; " so that a double current results, th* one of 
positive electricity, the other of negative electricity, parting in 
ef^Qsite directions from the pointe where Uie electrq^motiive 
actum exists, and reuniting in that part of the circuit (^ostd 
to those points," This reunion womd, of course, take pbcc in 
tbo wire, and one may be allowed to ask, whether the magnetic 
«tfecta depend on it, as M. Oented seems to think, who calla it 
the electnc conflict, and also what becomes of the electciciAieB 
that Rccamulate hi the wire. But from other parts of H. 
Ampere's memoirs, a very different ides (tf the electric canttHm 
OMjr be {piioed; the one slectricitv ia conmdered as ecmtinuBlly 
oiiculating in one direction ; while tbe other electrioi^ ^ittln- 
lotss and moves in a current ia the oppoute dieection, so that 
the two electricities are passing by each other in <^pos)ta4isa»- 
tiD«s in the same irire and a|^puatoa. 

Without, however, dweUing ob tbe state of the; win whrn 
thna drcamstaaeed, M. Ampere ia eontent,. ia order to avaai 
«<mfusion, when speaking of the direction of the eleetacsteor- 
tmHK, to mtva attaation to A* two, and. to ifMk oa hB thero 
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,««teb«t Me o^y-,'Whichis to be called the dscteical'OatMn^ 
without any reference to positive or negative, and which ia-eoi^ 
-sidWsd as niontra* ia the Mttery from' the copper to the zinc end, 
SMt in the Wii% from the xine to the ct^perend. It is evideat 
tftsttlhtK m^ified, the emtenoe of the current, and ibi directiMr, 
fiM-^asBttmed eimpiy f^ tlie couvenience of having sometbing t* 
.tvlMch tbe dir«otieii of the electio-iDagnetioal mD^ons-tnty rtn^Iy 
b« referred; and, ceiWequeHt^, when thUB spoken x>fy norefev- 
et^e«'i8 made t» tbe'-way in which the ttoubie- aurrsnt exists in 
the wire, or to the caase of the-prodeotioaof'tnagnetnaih^iti 

lAthe hkttwical sketch I h&sfr already gJTen you of the facts 
e%'tbey were diecovered, I p]entioiiedthatM.'Oersted fitstaececu 
-tainerf'tlve mutual aGtieft oif the wire and the magnetic needle. 
He showed' that'the apparatue had power over the needle oify 
-vrhatii'thie connexion was completed, conseqeently the electricity 
orasti^iein p»>^8eive i»ot^, or fonnrng a> current, asAf. Atis> 
pere statt^, before it can become magnetic. M. Ampere, then, 
discor^*^ the fact-that two electrical csf rents (iieing the word 
ibhis on'H sense) werecapable of acting on each other, and pro- 
-ducing entirely new-electrical pbenowena. Thia discorcry wm 
•aotic^d in tb* form^ patt of this latter,* and it wa« loentioned 
that when the currents were in the same direction, tb^ 
attracted each other ; when ia different directiooe, theyi repelled 
eafeh other. Theee attractions and repulsions dtfifar entirely 
hoot ttfeee eihibited by electricity ina state of tension, as- nsa*' 
b« seen by referring back to the account given of then. M. 
Ampere nevertheless con8ider& them ae belonging to the electr^ 
e^^'but only wbe^ itmeves-int^Freats^-' They are, bethinks, 
dependent oa certaift propMtiee which these eairente potweWy 
OBd'are not pvodaced- by the action of- aay- magnetic' or otiter 
fluid which^the electricity has set at hberty; Electricity^ wb« 
sccotalutMed, has^ the' power of causing certain attractions' and 
ftpuleioBS'whichare-calied electrical'; when in motion it thas the 
jttWer of oattetSg ceiCEUit- other atlraotioas and repulsions t 
Bki&ely, tboee in question. 

Havir^ then aseertamed these new fKVperties of electne CWH- 
PtMtf M. Ampere, in thepvogrees (^ his reasonings', reverted 
back to Oersted's experiment, and reoMmngone of thecurnetitei 
fab substituted a magnetin its place. , l^e resnita were the saH* 
as before ; the attractions and repulsions were of the> same kindi 
and t(K^- place in the same manner ; so that the ejects which 
^sre ^n«wii to be ' electrical with the two wires, were produced^ 
when-ia place of oae of them a magnet was used : only, the dis'^ 
t^buCien of the pewe«s in the mag&etseemed to differ frota that 
ia^the Wfte-xv curreHt; foFtti«t> power which is exhibited byoaei 
ndeof the wife- iar concentrated in ooe^end of the HH^oet, saii 
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that power exhibited by the olher side of the wire in the other 
«nd. 

On taking away the remaimng wire, andBubatitutingasecoad 
magnet for it, the two acted in the usual manner j but the action 
was found to be analogous to that of two electrical currents. 
So that M. Ampere waa forced by hia experiments, and the viev/ 
he bad taken of them, to conclude, that all the attractions, 
whether excited by two wires, a wire and a magnet, or two 
magnets, were purely electrical, and, in tine, that all m^netic 
phenomena are occasioned by electric carrents. 

Taken in this point of view, electricity and magnetism are 
identical, or rather, magnetic phenomena are a series of electri- 
cal phenomena. Hence magnetism should form a branch of 
«lectricity under the head of electrical currents; but before we 
dispose of it in this premature, though convenient, manner, we 
should endeavour to state what the arrangement of electrical 
currents are which M. Ampere has found it necessary to assume 
toaccount forthe various known phenomena of magnetism. 

The arrangement of magnetic power in a conducting wire is 
SO different to that in a magnet, tiiat it is not at first very evident 
how the one may be considered as convertible into the other. 
Currents of electncity, according to the theory, were essentially 
necessary to the production of magnetic phenomena, but where 
are the currents in a common magnet ? It was a bold thought to 
say they actually existed in it, hut M. Ampere has ventured the 
idea, and has so arranged them, theoretically, as to account for 
very many magnetic phenomena. "■ 

A magnet, M. Ampere says, is an assemblage of as many 
electric currents moving in planes perpendicular to the axis, as 
there may be conceived lines, which, without cutting each other, 
form closed curves ; for, he says, it seems impossible to him 
Irom the simple consideration of the facts, to doubt that there 
are really such currents round the axes of magnets ; and magne- 
tization consists, he says, in an operation by which there is given 
to the particles of steel the property of producing in the direc- 
tion of the currents before spoken, of, tne same electromotive 
action which is found ia the voltaic pile, the electric, calamine 
of mineralogists, the heated tourmaline, and even in the pile 
formed of moistened paper, and discs of the same metal at 
different temperatuies. 

With regard to the extent of the curves which these currents 
travel through, the theory has not yet decided whether it relates 
to the whole magnet, or to the particles of which it is formed. 
If a section of a magnet perpendicular to its axis be conceived, 
the currents situated in it may either be concentric, in which 
caae they will vary gradually in extent, or they may exist round 
each particle, in wnich case they are of uniform size, but very 
minute. \t appears from calculation that either of these arrange- 
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ments woi^d account for the phenomena. M. Ampere is, i 
believe, inclioed to adopt the latter.* 

Conceiving a magnet then to be formed in this way of electric 
currents, and reverting to the experimental results obtained by 
the action of a wire ana a magnet on each other, if one end of the 
ma?net be presented to one side of the wire, it will attract it ; if 
to the other side, it will repel it. The reason according to the 
theory is evident : the currents pass in different directions on 
the two sides of the maenet up on one side down on the other. 
When that side is towards the wire in which the carrents move 
in the same direction ag in the wire, attraction takes place ; when 
the opposite side is towards the wire, repulsion takes place, 
becaiue the currents are in opposite directions. If the magnet 
be turned round, and the other pole be brought near the wire, 
the direction of the currents in the magnet will be turned also, 
and motions opposite to those which before took place will now 
occur, because the place of the similar and dissimilar currents 
has been changed. 

In consequence of the idea which had been formed of a mag- 
net as an assemblage of electric currents m planes perpendicular 
to the magnetic axes, M. Ampere endeavoured to obtain an 
imitation by forming a spiral or helix of wire, and passing a cur- 
rent of electricity through it. As the electricity traversed the 
spirals, it would nearly resemble the different currents in the 
magnet ; and the effect of the obliquity of the spirals was coun- 
teracted by returning the wire from the extremity down the axes 
of the hehx. This instrument has been described before,t and 
the similarity of the effects produced by it to those of the magnet 
stated. 

It' would lead me far beyond my original intention were I to 
extend further on this part of M. Ampere's theoiy, nor is there 
any occasion ; for I am sure all those who ore anxious to under- 
stand or pursue the subject, will think jt necessary to read M. 
Ampere's papers ; and for those who may think a sketch suffi- 
cient, I have already said enough. Let us, therefore, notice 
very briefly that philosopher's opinions on terrestrial mi^netisRi 

Naturally I '* , - . r° 



/ led by his elaborate views to substitute terrestrial 
magnetism for the magnet he had previously used in experiments 
on the wire, M, Ampere was induced to suspend a circle very 
delicately, in hopes the earth's magnetism would make it tra^ 
Terse ; for as according to his theory, wire and magnets moved 
each other, not by any supposed pole or point of attraction and 
repulsion, but by the attraction and repulsion of the .currents 
passing through them, he hoped to be able to make a current 
move also by those he assumed to exist iu the earth. The suc- 
cess of this experiment has been related,^: and was certainly 
sufficient to make the author trust very confidently to a theory 

• Jdumalde Physique, idi.163. 



^ U10Q Ic 



lis Hiitonud Sketvh^f Eteetrb^ma^nti^\ [IfiSt 

which had guid<td bua.sD. ssfely'to such norri.abd importaa* 
results. 

The traversing, of 'the cvne by, the magBetisBi' of 'th« earth 
a4ded<aiiath«r:a^;tiiBeat[to tbofiSiin support. of M;- Ampeta/s 
tteory. If the- expenmeot had not eucceedfidr th« diataetioll 
UetweeB'tbe cur?e.ajMl the aeedle-woiJd have been fairiy urgM^ 
against thetheury; asiit succeaded, it admits of beiiig:addilcod 
ai anoblisr proof thait. ourreotfl in-curaee ««ch as-thoserM-i Axoit 
pere'assumas toexietia the ntagoet^ are snffitaeM tO' aocouot for 
tin phenomena presented by it. But tbe-impoitant conclu»icMl 
Mi AmperB amvesabfronit isjthatth^ magnetisa of the eartir 
iaatsdf caused' by cinTeatfliof electnotty, which, meviogifrom tfab 
east towards thcv.'esti'omidithe giobe.'are>at right angles-to^ibri 
masnetiD nkeridiait^ Tliefl&«urT«nttif'if they exiat,ai« coraparad 
tOHuaM'wki^ wsuido be -found .in>a vollaic battery if its.tntt 
■steemitieft were oBde ; to meetv. There is nethingprob^yui 
the ^obe: which' can'beooamaied to the continuous conduoto* 
formed by the metallic wire, but M. Ampere hsfl' shown that the 
battery it8ciria.magDetic.i andihe supposes it probable that the 
aanan^ement of the-niatanriKiof'^thB'.globo.maT be such »» to 
DSns&inte a batteiv>«i;iMiDg:i>ikeagii'dle rotiBd uie^eartb, wfaichj 
though compoaed of< cdaparaiimy-: wtak elemanta, is> saffi-i 
oimtiy «]rtensire-t» pfodooe th6 e^cteof terrestrial magOetianh 
It&irregulanlrpiiithatt»utftiHoaUia«»euntforthedistioited.forma 
ofeltnea of similar ivariativn^^jldritba.tcbBa^nS' that take place-in 
ifei'.woidd.eaplBin.tba.cbaagaiiof' thfewduMcAioD'^c^: the neeoisi 
SQme-gBPwal.acliont^iiowMeiy.iagiiyyiaittd toeatist-which aids 
iBripcodnciDg! the- c4inffiiU >of'>«itatriatty, aad in-. a > diiectioa 
approaching parallelism with the equator; and the TariatioQ-ia 
aui^oacd toi depend Imintihe |m^e>B of oxidatioa in diecodti- 
nentaL ragif>ns'-o£i^ie«e«i!lfa(u . 

- The diuraaiivanatkiadWoowndaredaS'depeDdantion'thediunml 
ohai^e-'Of teatfisBatureidDiithe superficial, electro-motors of-tba 
f^he. ' TI1&! v&tiotta Btmta/ of magoetic materials ^uDe^oDstdaied 
ftsiBo m^^iTaltaic paiea. 

. S«tppp8n]gi:tbabelcx;tnc curmote actual^) exist. .in the mass** 
(^-mtften^vaiichibrm then. planetary and steUart globes, Mi-Ajn- 
{Wia'.BBggests- tlwLposnbility; that they may sometimes- be so 
psweribTaa to make the heativkich is neaeasaiity .excited riae 
twi^iUon. . la this<ca8e< a. permanent inoandeeoeQce wiib- a 
baUiaBtligbt would be. prodooed ^without either combustion'Or 
loaa of subEtanoe. " May we not- suppose^" says Mi..Amp»%^ 
"'thatthe>opaque'globe8.are'fio.only because of the small degceo 
tt-eaac^y iti the'dectric currents establiB bed iii them, and fiiid 
intthe^inorei antiva' currents the cause of the-heAt BDd.Jighi of 
tAiiaerglfibea that shine >by themMluea." 

Sutftj.Sir, iB.the sketckl lnttt^beeyouto»»^^tof &l;iba» 
pere's theory. I need not again epoipgize for its imperfections, 
but.B^r, a«<to an easy remeqJFrto tlie [^iloseptietfa own pfipws 



■n'.'tiie Aaotks de fiSiimie. I . laatiiHsiBQf-say, ihat'iuiTStig 
assumed the . existenoe of twodistioct eloatnc:fluids,'.and:talie 
identity of eleotnoity.withimagnietiun,'! think the fint psrSwf 
theibeory b^aoneanssttf&cHrartly developed. M. Oersted bus,' 
ia:tius lespeotjiftimed at auuei^ilectiiin; than M.'A«if)ere;< frith' 
Khat suocess,-'it i& ii<>t oeceesary fiMime:tQ<k«er[Miie. 



[To the histurical sketch of electro-magnetisin with which! 
bavebeen favoured by my anonymous correspondent, I shall add 
asketch of the discoveries that havebeenraadeby Mr, Faraday, 
of the Roy&I ' lostitutioa ; the memoirs whicli contain the 
account of these very important experiments are contained in 
the 12th volume of the Quarterly Jonrnal. — Ed^ 

Mr. Faraday's attention was'firsc directed to the verificKtiAB 
of the results obtained by previous : axperimraterB as ,to Ac 
attractions and repulsiftos of the uesdle hy:acoanectti]^.wite; 
in attempting this, oe ascertained that the jpfisitioii.x>flhe needle 
with respect to the wire graatiy modified t^e effects- prodaoeet; 
he ascertained. that the apparenbattractioniof Ae Dceole on «ae 
Hd«, aad'ks .oQaaequentre|Mil&Mn mi the other, did aotoccur 
wider all citcmnatHDces, but that accordingly as the -wiTe"VM 
placed nearer to,or&Kt^r from, the [Hvot (^ the aeedle, Jttn»> 
tien er-EcpelMoa'.wastprodHCed on , the same «ide of tlM ' wire : 
^B.will, perbaoa, be more clearly 4indentood in the aathor's 
•wo wocds: "If the wire be.iuade to approach patpenditadsdy 
towacds Mie p«4e of tbenee<Ue, tfaepole will pass on oDOBe-aUe 
in that direction whidi the attraction aaa repulsion at >the 
extreme point of the pole would give ; bnt if the- wire be conti- 
>a»Uy made to s^maehthe tientre of motion, bycitberthe ooe 
or .the otlier side of. the needle, the teodency to moT« in the 
fonoer direction diminishes ; it then beoomes null, and the 
Beadle ia quite indifierent to the wire ; and ukimately the motMo 
is .ceversed, and the needle powerfully endeavours to pass the 
qmnsite way." 

•Ftom the bets which Jiave becainow staftsl, -Mr. Faraday 
CODckides, .that .the centre of magnetic action, or tniepsleef the 
■•edle, is aot placed at its extrecaity, bat in its axis at a little 
diataaoe from the extremity and ^towards the middle.; that this 
poinfchM a tendency^to revolve tnand the wirejand necesBarily, 
thnfrfnrr. thr vote round the point; and as the«eme effiecta.io 
tbe^vpposite direction take place -with the other p(4e, it is eri- 
dakt,an-the opinion of Mr. F. that'eaofa:p<rfe bad the ftower of 
aatiug OD the win by itsslf, .and not as any part of the needle, 
waB.coaneoted with .the oppoaite p^e. The attractions uid 
fltpvlsioBfl he comidera loerely as exhibitions of the rerahii^ 
Votioo.in di&ient pwts of the circle. 

It will not be necessary to follow Mr. Faraday through aU ithe 
diffiinlkiw7iriachi'behi^(to.c»ate»di>rUfa, m toi^iammb^vnuy 
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ingenious form of apparatus bv which these difficulties were 
OTercome. The tmnflxed cut will exhibit one of the 
modes which he em^doyed to exhibit the motion of a 
wire round a magnetic pole. Place a portion of mer- 
cury in a tube closed below br a cork, and fix a small 
magnet so that one pole snail project above the 
surface of the mercury. Take a piece of clean 
copper wire about two inches in length, amalga- 
mate the two ends, form a loop at one end, and at 
the end of another piece of wire form another loop, 
by which hang the first piece; this affords free 
motion, and the amalgam allows good contact, fix this 
over the magnet, so that the end of the moveable 
piece shall just dip into the mercury ■ then connect 
the mercury with one pole of a voltaic combination, 
which is readily done through the magnet, and the 
wire with the other ; and the moveable part will im- 
mediately revolve round the magnetic pote, and con- 
tinue to do so Bs long as the contact is continued. 
On bringing the magnetic pole from the centre of 
motion to the side of the wire, there was neither 
attraction nor repulsion ; but the wire endeavoured to pass off in 
a circle, still leaving the pole for its centre, and that either on 
one side or the other according to circumstances. 

All the directions of the motion are reducible to two ; when 
a current of electricity passes through the wire, the north pole 
rotates in one directiou, and the sontli in the other. Suppose a 
watch lying on the table, and let its face be considered as the 
mercury, and the pivot the north pole of a magnet; a wire 
clipping into it being negative below, and positive above, would, 
pass round the pole in the direction of the hands of the watch; 
li the connexion be reversed, or the magnetic pole changed, 
the motion will be the reverse of the hands. If the wire be 
made fast, and the pole move round it, the motion is similar, and 
in the same direction. 

Out limits will not allow us to describe the numerous and 
highly curious and interesting experiments which Mr. Faraday 
has made with the poles and wires, having one or more of each, 
and arranged in different ways. The results of some of these 
experiments were, that needles, instead of being attracted by 
their poles, were attracted by their centres. Needles were not 
attracted merely by the wire, but on arriving at it, still endea- 
voured to continue their course in the direction in which they 
had begun it, and on the wire being removed from the one side 
to the other of them, so as to obviate the mechanical imjie- 
diment it offered, they move on as at first, being apparently 
repelled : no attraction was observed to exist between a pole 
and a wire : all these phenomena are referable to the revolving 
motion. 
There are some results relating to the theory of M . Ampere which 
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app«ar very extraordinary. It ia first noticed that there is ft 
fiiinilarity between the natural magnet and the helice electro- 
magnet of M. Ampere. It is also observed that owing to the 
form of the imitation, and the properties of the wire, such ahehx 
must exhibit the properties of the two sides of the wire in a 
separated state at its extremities. Mr. Faraday then proceeds 
to notice the polarity of a circle formed from a portion of con- 
necting wire, and of the helice : this he considers to be merely 
the resolt of rotation. In revolring round a wire, the pole 
describes a circle in a plane perpendicular to it, 'and it moves 
with equal force in each part of the circle. These circles it 
would describe round each successiTe portion of the wire ; but 
let the wire be considered as bent into a ring, and it is evident 
these circles recede from each other in the external part, while 
in the centre of the ring they converge together and accumulate 
in. one spot just as would happen with the spirals of a bell-spring 
if it were bent into a ring ; consequently the powers which move 
the pole are most energetic in the centre of the ring into which 
the wire is formed ; and though the movement has the appear- 
ance of attraction on one side of the ring, and of repulsion on 
the other, it is always that of rotation ; beoce the production of 
what are called poles ; and the transition from the poies of a 
ring to the poles of hehces are clearly made out. 
' . This expunation of the electro- magnet is then followed by 
experimental illustrations, and it is auerw&rds compared witn 
the common magnet; the accordance Mr. Faraday appears to 
think as great ; but he nevertheless mentions some differences ; 
among them are the following : The similar poles of magnets 
repel at most distances, but ifbrought very near to each other, 
they attract ; this attraction is not strong, and it differs from that 
of dissimilar poles in not inducing any neutralizing effects 
Two dissimilar poles wilt take up a certain quantity of iron 
litiDgs wheii separate ; when together, they will not take up 
neariy so much, but two similar poles will take up as much, and 
even more, when together, than when separate. This effec;t is 
not produced by the helice magnet. Is it not probable that the 
effect mentioned by Mr. Faraday may result from the reciprocal 
inductive action of the magnets upon each other 'i 

No success attended any of the attempts to render the proper- 
ties of common cylinder magnets similar to those of the hehce 
magnets. M. Ampere's experiment of directing a curved con- 
ducting wire by the magnetism of the earth was repeated with 
success. 

. The influence of the earth's magnetism in producing the 
effects which had been obtained b^,a common magnet was next 
endeavoured to be ascertained by Mr. Faraday ; at first he wa» 
unsuccessful ; but since his first paper was publishedi a second 
has appeared in the form of a note at page 416 of the Institution 
, Jotunal, which contains facts meriting a mlich more cowpicuooft 
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flaok. As tbe.actraa of tbemagnfitic pele aD.:th& wioe^aias 
ilw^sintlependeat of the^axiajaiiuDg.tbe extremes or fdse-xtS 
tiie magnet; it was ooDclude<) Uiat in those motioDswiuch 
«ro«ld probabiy be produced by tbe etuth, all cati8id«ratiQn£«f 
4be m^netic axes might be omitted for tlie time, and tbe^fie^ 
ftumsidered as apoiat, the poiitioo of wbiohia indicated bytl^ 
-dicing needle. Mr. Faraday does, not appear toUyaBuchstnaa 
VMitbe extateoce of magnetic poles in uie-eBiUi, But is mtlwr 
HMjlined to conskler them as apparent only, and tbe Jesuit oiiwi 
•etion analogous to that of tbe ring before spoken of; Imthe 
seems to assume the dipping needle as iodicating the resukuit 
of all the terrestrial magnetio imcea ;.and, therefore, aa the dainMU 
on which to commence, Mr. Faraiday has made a mistake .in 
gwing. the dip as 72° 30'; it is Mdy 70° 30'. The motioBB, 
- noWover, do not regard the quantity of dtp so as to be eos&aad 
to a certain.range, but probably occur in any part of the earth. 

Judging from the former experiments, we results expeoteil 
wwetHat acomtecting wire would always move laterally, .and ia 
a fdane at right angles to the dip : this requires the wire toifae 
perpendicular to the dip ; if removed from the fterpendiculaoa 
mtiewav, it would still, howev-er, move, though with diminished 
force. To.gfttttus result experimentally, aherizonlalfMeeeofmie 
was suspended from the ceihng by <a silk thread, its>endBdipfttd 
kdo mercury in two basins, and these -were coooeoted wUh the 
v^teicappBratHs;^ewireiaHaediatelyAioi«dlaterally,aDdtludui 
«very asisHith, and the direction. of the motion waa precisely thit 
described in the fomer experiments. Thus when^be wire-«a» 
E. and W. theE. eMdto the zincfand the W. end totksfvpper 
plate, a single pair of plates being used, the motion wai towaMS 
tfae I^.; when the ooDaexions were reversed, tfaemotion>wasi0< 
wards the S. When thewire hang N. and S. the N.endtol^exiM} 
plate, the S. end to the cofiper plate, the motion was towaida'the 
W. when the connexions were reversed towards the E. and :tbe 
intennediateposilionfi had their niotionsin intermediate directaORS. 

An appuatus was made use of in another experimentire«e(»* 
Wng ^at described for the revolving motion, biU. lai^ec^aad 
SH>re delicate, and t\K -moveable wire was made to ibrm^ geeater 
angle with a perpendicular than that formed :by the dippiii^ 
ne^e. In these circumataBces, the moment the -eommunica- 
lion was completed, revolution began, and contiBaed-by Ag 
magnetic force of the eacth alone onthe wure. 

<Mr. -F. deduces from these axperimealii, the caase x£ ike 
direction taken by Ampere's curve. Considering it as a }iel]^u 
«f an infinite number of sides, be shows that the attempt of 
Ihose sides to- rotate by terPKstrial magnetism wonldirfane -As 
ourve in the position, M. -Ampere found it to take in bm eifwri- 
4nent8. Mr. Faraday coaeludes this part of his AOte l^ tUt- 
ug his expeotalJiHi " that in every part of t^: terEextrial-^QiWf 
•Q eIe9tro-magnett& wire, if lefii-to the fiMjMtJon-of.teLiiirtiial 
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jBUgvetisn, wdl move mi a plaoe (for so the eouill part #e sttt 
lexpesmeiit'oamay be considered) pccpendiooUr to tiie 'tiUp'tff 
ibe «eedUe, tund in a' directioB pei^E^iofiUr to the tamentftif 
elactrioity paseiog liicotigh it." 

' An expectation was ententaJBed, in consequeBce of iim law> 
that where the dip was small, a diffeiieiiGe -in the ^wei^t «f ^«n 
ayiectnxaKgo6tic wire might be perceived when the^oiuvent 
fNMBed through it in diff^ent directions. In endeavouring to 
wtimate if the differnice were perceptibleiia these latitttdes, :fi 
i^fy remaihaUe efiect -was observed. On suspeDding a piece of 
wise &om a: lever, and letting very, fine wires dip from it into two 
va^ «f nttrmry, it apparently became. lighter every time the 
electric 'ourrmit .was passed through it either one way or tlie 
oAer. This- effect was at last found not to be a real«tteratMn 
io tb&smrityef the wire, bnt to be an afiecttoa of the menmi^ 
3*i^rwaidi it was in contact. The wires when dipped into tbe 
aaetal draw upa little- elevation luouDd-themowing^to tbeeohs- 
sivw attraction of the mercury. On close mpeotion, .it ww 
dwerved that every time the crauiexifatB were completed, -itfteae 
leleMtioBB .were. dimiaiBhed, so that in &cbthe wire was h^hteacii 
of a porbiM) of the ^weisht before attached to it; aabFeaCog tJhe 
(DQttnexieBs the elevations icsumed Uieir original buUE. HeB«e 
9ihen:dieclncaty:paRBes from a fine wire into mereiiry, or frM> 
KWFoiry into a fine wire, an effect is produced equivaleat to ti 
dtninutioa of die cohesive attractHm of the mercury. Wihetlw 
it is realty, aieh a diminution, or ie'dse ' to some; other. ca«M* 
ttmains to be deteimiKed. 

In coBclnding this imperfect sketch of the hibem^ ^of-Jifr.. 
JPuaday in this new and iatereoting branch of acienoe, «l*e 
■UBeatiy-reconinead him to continue 'his researches on a«ubjoet 
•which be :-Jiaa so aUy illuatcated xnd eariched:by .^scoveri«s 
ilubare in the hig^st degree eurioos and -impottant. 



-Aaticle X. 

■Btplyto B. M. By John ftbtrray, FLS. MWS. &c. &c. 

(To the Editor of the Annal^ of PhUotopi^.) 

'. SIB, Sung JstttlHtianT <'«'>■ >!< >B*'- 

I.A>[-ia,«traag«rXo.tbeiuine which lbe'lett«E8 B. M. we.pi»- 
amed to. adou&^e. If truth be the object of thi» writer, why 
does be bluah to own it Ms, science to beaEBa8querade,rand.ito 
,fiieod8':«(^pear,iafalseiocfictiiiouB characters? An honest,in«i 
jMi^te be aflbuaed.ofi8ucha'G«atemptiblefiuhterft^—"taiia 
^met." . Jt is--aoiw^i^ to grapple with a. noble envoy «v«a 
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should we fall in the contest, but it is neither expedient nor pro- 
fitable to exchange " thrusts " with a shadow. I have thus 
premised, because I have laid it down as a fixed principle never 
to notice any attack upon me by anonymous personages, and 
this must be my apology for the undisturbed silence fshall in 
future preserve in similar cases. 

The observations introduced into the pages of the Philoso- 
phical Magazine comprise only a very Jew selected from very 
many experiments on the subject in question, and I drew my 
inferences from the combined aggregate, and not from individual 
and insulated phcenomena. The inefficacy of steel or iron filings 
in cases of poisoning by muriate of mercury as pronouiiced by 
B. M. and their efficacy as inferred by analogy, on my part, is' 
tiie subject in both cases of mere opinion. Here then we stand 
on equal ground. The subject of poisons has received much of 
my attention ; and when my experiments come to be detailed^ 
perhaps it will be seen that I shall have laboured to better pur- 
pose in this interesting field than B. M. 

This writer has inferred, that the steel he used had no magne- 
tism in its composition, because it did not attract ironJiUngs : 
but how numerous are the instances where magnetism obtains, 
and this property is absent. De la Rive's floating annulus is 
' ' ' "y magnetic, but I have not observed any tendency to attract 



iron filings. Perhaps the authority of Sir H. Davy may weig^ 
■with B, M. " The only proof of the mcignetic powers of electri- 
city passing through such a fluid was aflorded by it£ effect upon 
the magnetized needle." But it is needless to extend observa- 
tions of this description, when we know position, juxta position 
with a magnet, filing, hammering, scowering, twisting, 6Cc. all 
communicate magnetism to steel or iron ; and it is more than 
probable that magnetism is never absent from iron, and that to 
this may be ascribed the action of ferruginous bodies on the 
magnet in which the attractive effect seems mutual. 

r was not ignorant of the action of muriate of mercury or 
nitrate of silver on steel which B. M. has presumed to suppose 
(after Ae himself seems to have been set right with respect to the 
latter) by referring to the authorities he thus superfluously 
quotes. 

The precipitation of one metal by another, as of copper by 
iron, silver by copper, &c. has been ascribed to voltaic influence 
by Von Grotthus, Sylvester, Donovan, &c. ; while the principle 
is generally recognized by philosophers ; and, prima facie, is it 
not reasonable to suppose that the separation of every metal 
from its combination with every acid wnatever (at least to the 
great extent I have proved it to be) is to be attributed to thfi 
magnetism of the iron or steel, an infi|ience or power possessed 
almost enclusiveiy by them? Where am I to find recorded that 
iron separates silver from a solution of the acetate, or platinum 
from the nitromuriate, &c. Even the extensive and almost 
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uttbonnded power which iron exercises over the domain.' jaf 
metallic salts would itself be a discovery. The cause of theeffect 
is the only legitimate subject of question. As to the phienomena 
of the bars immersed in phosphorous acid (B. M . seems to have 
used photpkoric acid), 1 nave simply stated the fact as it occurred 
to me, and became Uie object of my senses ; and the same obser- 
Tation applies to the platinum wires. This last was witnessed 
by several peraom as well ae myself, though it is neither for nor 
against the general issue ; neither do I mean to iasist upon this 
pnenomenon, which may have been the incidental effect of aa 
impurity in the solution of nitrate of silver ; but that the pbaoo- 
^ menQn did occur as I have described it, I do most unequivocal^ 
assert. 

' I have nothing to do with the mere hypothetical part of 
B. M.'s paper ; I must, however, stigmatize the expression 
" fallacious " (which he, howevra*, with one exception only, has 

E roved experimentally correct), and " inferences unwarranted 
y facts," to be precipitate, rude, and ungentle manly. 
I have the honour to be (in haste), Sir, 

Your obedient servant, 

J. MURBAT. 



Article XI. 

On CAaMivUfOndtkeHabitudesof tome of its Ores, showing the 
Means of detecting the Presence of the Metal in English Ores 
of Zinc. By E. D. Clarke, LL.D. Professor of Mineralogy in 
tne University of Cambridge, Sic. 

(To the Editor of the Annals of Philosophy.) 
DEAR SIR,' Cambridge, Jan. 8), I6S3. 

It is now nearly two years since 1 communicated to the 
Editor of the Annals of Philosophy a discovery (since fully con- 
firmed by much abler chemists than myself) of the presence of 
Cadmium in the Derbyshire ores of zinc* As I believe that the 
complete reduction of this metal and its exhibition in the metallic 
state have not yet been accomplished by any chemist in Great 
Britain (all the specimens of it that have been seen, coming to 
(18 from the continent), I shall again call the attention of your 
chemical readers towards the means we possess of effecting 
this object, especially as I have since discovered cadmium in a 
greater variety of substances than I was at tirst aware of, and 
have it in my power thereby greatly to facilitate the means of 
procuring it. In one single instance, and almost accidentally, I 

• 8M.<4MaI(^i>AUa«>p%,XT.ST8,An.V.diUdFdi.lS,lSS0. 
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lave -nyMlf uKc^edad^ ia tiie revival o£ oadnwiwiyjK) M towiteaia 
ite iMBAtifulailvery aspect ; but ' hnv TTTf '•tirn ihl" t" iMiiiffi 
,tbe.'in&taliftD «py quastity, audit is only nililua tbe ; last .weik, 
•wing , to tite Jtiiulqess of Dr. Wotlastos, who ^wwsoted tae mdldlt 
H.JflcuDa of. pure xadnunm, .as be reaeired.it bota Smimmn 
j$lwaM9'«r,'thftt I have bad the Batiafaction of AXMHungUitB 
oavioua Bttbst»nce. Frem the appeansca exbitrited' by tiiiti-ap«- 
«iueiu, it ba& the .colour aad histre of aiiver, Aod has.allihe 
piliability of a pieoe of tia foil. Us other ' eharaotera jo itlte 
metallic state are known, and, therefive, need jiot be mentioeeii. 
JB«£Qre I proceed to uiy further account of Us ores, I wiUiiuat 
saentjon two experitocots for ita reviral, wjiieh aeem tobe 
attended with success. The first I have once before. men- 
tfoiwd; it coaaiats in filling a ^ass .tftst-tube .(whieh ,c«n- 
taios ^a portion of the oxide «/' omi»jhi» adheriogi to the inmer 
snrface) with hydrogen gas, md then with a comnum . blow- 
pipe .directing the Same of a candle against the t/the, .bo aa 
to give it a red beat, in this experimeot, if care be wed 
so as to prevent the breaking of the glass tube, metaUic^irt^'iim 
seems apparent in a thin :cuticle upon the inner surface of the 
glaas vessel. ,1 have said " seems apparent," because the quan- 
tity is too small to allow of any satisfactory examination after- 
wards, and also beeaose it may be objected that this metallic 
appearance is owing to the revival, not of the cadmium from its 
oxide, but of another nietallio oxide used in the manufacture of 
the glass. Another way, less hable to objecUon, relates to an 
•xpeiiownt l^wluch I undoubtedly obfcvoed.a -sigbt-of .this 
wetti, . although in a quantity.ao.miQnt&. as to be bairaly visible 
to the naked eye. It was accomplished in the foUowiBg-mon- 
ner: A small c|uantit^ of the ^Mie.itxide of cadmutn was dis- 
solved in muriatic acid, and a piece of paper being steeped in 
the solution. and dried, wasjuade into a pellet bsbween the 
fillers, and supported upon a slip of platinum foil before the tint 
^ame of the blowpipe. Hereastbemunatebecameconcentratedby 
the burning of the paper, and afterwaids decomposed, the oxtae 
o/^«adintw»' was reduced by the carbonaceous Rtatter both of the 
jraper a.xid the blueJlame,-^adAs it began to barnand to^exluhit 
Its reddish-browH protoxide upon the platinsm foil, a small beftd 
of cadmium remained upon the surface of the platiaum ; wbich^ 
being fixed into the end of -a deal Rioter, admitted the action of 
the nle, and exhibited the silveTy aspect of tite pure «aetal. Ia 
this experiment I had no room to doubt of the nature of the 
tesult; because the oxide which I used came' from Prt^ator 
iSfrwne^r himself, aad ^ere was no impurity in «iy of the sab- 
stances I'faad employed. As the temperature at which ca<JffHMB 
becomes volatilized is eo ioconsiderable, it is of course diffictdt 
to attempt its reduction by means of heat; the 'metal burnivg-iB 
the very instant of its revival, unless the greatest caution be 
obBerved. The phatnamena, .facHKeref, .atteiia«°t upon its com- 
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bitalaAa'-ftm.'a«oag.theinostTdDndrk«bl«iprOfertMiief th»oietad^ 
ainl they aK'tbMeof'whicbt^smiBta have: aTOledtbanBciirMiiD 
cbtiectnig'theipreMttDe-of very miButie portioiis of ctaimnmt ia 
it* vanOBfl opm. BexKeUus, in the ia^Etianble To\nmr which 4h 
boB recestfy'pi^lisbed apon^ tbe " U^ o^' ^Ae Bioiapipe,"* oraat 
tnthvavnHiy ^ob striking chamcter, aDti toakes it tne ynm ii io nt 
iiMi'-dMonDHiftt«^' cbaMreter of the ores q( cadmium. f- Birt 
iosfg befoee ths^pU)lioatioQ'Qf.thia>wovkof<Serxe^iB«, iindvttbe 
tidae when' Dr, WoliattnAi bj his own eneiiments' confirmcil 
ihe &ct of thbdisBoveTy of caf/miimi'intheEagbBh (»«« ofxniDjf, 
thie ilIuBtriouB.vhemist had already availed himEalf of theisuM 
'MriiuBg property> ia-^ thei ntetd^' Spe^iag^ of the oxide of 
Mtrf/Rtuin aa obcaaiad frbm those oree, iD-alettsr whf^. I 
received fitom him dated February 14, 1830i Dr. Wviitatam 
arm, " fixedattbetip of tfasblae tiane, itis^dualK roduesd^ 
nnttIiBes9-aadiisicarFMd<«loagtbe BlipofplabBat.co«t9n^itwftk 
ito"j»cubar reddish-brown protoxide in a way diat< cannot' bb 
miataken by one who has once seen it." lodeed so'striktng'ia 
Uk- Dnnifeatatiba' of this character in ores contaioing- the moat 
nwaite pwtiaiA of cadmnan that the fact of its presenoe ia the 
ttketttta and carbaxatis of xac needa no other test. Btittharo 
ira method of: putting those miaends'to the trial of ctu/fflttMi 
nUtth'seems'to me' preferable to that mentioned by BemiiuMf 
WiouMS'fAarcoaf fbpiueupport. It is -simply this : Trituratein 
poitioB of the sUuatroi carhanateofxiuc eapposed ornottd 
aefOtaixxiidvtUtmi and. plane about the tenth of a grain of this 
pottdsr upon aislip' offiatitmm/oii. TheQ direct the biue-^Mm 
c^Bi'oxndieite^vmYls'it'by'aieaBS of. the'UQwpiiie'; if atiyaui* 
fln'sia be* prdseat, itv^olidewiU be reduced, r<datiliied, and 
a^DOtxttide miltli^^dwpDsited upon the snrfaoe of the platinumi 
wiilih-the'pefluliar'reeldish4)rown colour belbre raeotioned.' 

Anottter mode of 'showing the presence of cadmum in. tits 
cseB^ofzMtc, remwktibta for it»fiim]dicity'and certainty, iSalBa 
Aa«ta: Or.' WoUaslott. This consists in diBaoh^ng' theictori 
Iwnates i^- ziitey or ^]aLtm«iing tire silieates in< ni»triatif. acidi 
getting rid of 'the excess of acid, and adding, distilled wntef; 
than TGEMwhig! a^ ntetals' that i;«n>will'>pKctpitate) and fllter- 

■"'« Del'Eiti^ duClMlumfeBQ dwa la Antlysn CMnuques," Ac. a Farii, 1991: 
+ " Ca pMBCMcDBeaCDnral^^ dMuihixide de odniam, qse-lei imntnuwqvi 
eniunele CHbdute d^onc, touitiiaaituiioudeui pour ceolda cwboiute de cadoiiaiii, 
iUbt eipoMs un Mul bsUnt ut feu de reducliDn, d£poa«iC ji peu de distanve dc la 
mrtete d'eaiM, un Bimeaa jaune Ou orMigi d'oside de cadrtihim que I'on aper^t d'ii» 
ttnt'Meucqiivleduaiioiitat'plu tefMdL Cet'Utnuu le torrat bien' snot 1b au(i4 
nicn<»iiientde la tMu«iisD dea'oxUe da dMr " eilesflocoosda zibc ae uontreDt en 
tirinie tempa, c'est une ^iTeute que Pod a, pouise I'insufflatiDn trap Icon ; mais si I'on ne 
pent dfeoavrir aucnne trace jaime avant que la fum^ de zinc commence a tbrmer un 
awp(-*a>l» <te]4Mir ca Mt-wciKaalu* quala'Biatitn.d'MlH M cootunrafk^ cad- 
wi»u . V OnM . |v Ma.>-' 
]^I>t-CI|HkNnw*'«iilii>BtJii»«rtl«b.buUmidfdiMa*«ndcadn!wmathemMdM 

am next iMimb«r.— £d. 
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ing the Holntion, which is to be received into a platiDam 
capsule, contaiDiag a piece of zinc. The cadmium, if any 
be preaent, will coat over the interior Horfkce of the capsole 
with .a precipitate of a dull leadcD hiie, and will adhere bo 
firmly as that it may be washed, and thereby freed from any 
remaining solution of xinc. Muriatic acid being now poured 
into the capsule will dissolve the lead-coloured coating with 
effervescence, and either the carbonate of potass or caustic potass 
will yiekt a white precipitate, which, by heat before the blue 
fiame of the blowpipe, will exhibit the remarkable character 
already pointed out, as characteristic of Cadmium. 

As it will not I hope be long before some of the chemists of 
Great Britain will obtain cadmium in the metallic state firom the 
ores which this country affords, I will mention the localities of 
some of them, and give such a description of the minerals in 
which I have myself detected the presence of this metal, that 
there can be no difficulty in meeting with a supply of ore neces- 
aai^for the experiment. 

The Cumberland Cave, near Matlock, contains both silicate 
and carbonate of zinc, and both are cadmiferous. I have received 
from Professor Sedgwick of this University, specimens of both 
those minerals, which he himself brought from that cave. The 
carbonate being the most abundant, 1 will describe this first. 
All the carbonates and silicates of zinc found in the Cumberlemd 
Cave go by the name of Calamine, and are promiscuously sold by 
the dealers in minerals, either as electric or non-electric Calamine, ' 
JBSt as the name best answers the purposes of sale. Hence 
iuises that confusion in cabinets of mineralogy, whose owners, 
trusting to the dealers, have not given themselves the trouble to 
examine chemically the specimens they have bought. Nothing 
can be more easy than to distinguish between a carbonate and a 
silicate of zinc, even when they are not ciystallized : both are 
soluble in acids leaving no residue, but the first effervesces upoa 
the immediate action of the acid ; while the second, exhibiting 
no effervescence, forms, as the solution evaporates before a fire, 
or over a lamp, in a watch glass, a transparent jelly. 

The carbonate of zinc of the Cumberland Cave is often sold as 
a silicate. It is a, very compound mineral, consisting of no less 
than three distinct vaneties of the carbonate aggregated into one 
mass, besides galena, jiuor, quartz, sulphate of barytes,* and 
other bodies. To speak, therefore, of the specific gravity of such 
a mineral mass would be absurd. Of the three varieties of the 
carbonate of zinc which it contains, all are cadmiferous. The 
first is of a honey colour, exhibiting a sparry firacture, and a 

* SmtQ] flMCened adculu erjtUHi of the tulpkate ofbarylet ue seen in tlie cantiM, 
opaque, aod of a white eolour. Immened in vturiaUc add thcK cryMali efibrroce 
owing to Mme orthj cortnufe o/tinc, by whkh thejr HC eovend; bul they becoRie 
■ffenrudi truuparent, ■DdKKa>uiitudaUe,exhitHliiiglIieii One duaactei* before the 
blowpipe. 
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radiated etmcture, like wavelHle. The second ie a grey stalactite 
body, exteroally resembling chalcedony, and appears in caTitie& 
as if the substance, hke tallow or was, had oeen melted and 
flowed over the aurfacea of those cavities. The tiard is an 
earthy, or arenaceous body, of an orange-brown colour, wholly 
soluble, with the most lively elfervescence, in muriatic acid. AU 
these contain rather less than one per cent, oi tarhonate of cad- 
mium ; insomuch that when the mineral has been triturated and 
exposed upon platinumfoil to the action of the blue flame before 
tile blow-pipe, the proof of the presence of cadmium is made 
instantly apparent by the test already mentioned. 

In the same cave where this carbonate is found, there is found 
another mineral, called also Calamine, which is cadmijerous ; but 
which instead of being, like the former mineral, a carbonate, is a 
silicate of xinc. This occurs more rarely, but the mineral is 
crystallized, and very pure, aad gelatinizes in muriatic acid, in 
the most perfect and transparent manner, being slowly soluble 
in that acid without any effervescence.* This mineral presents, 
an aggregation of small crystals, whose forms cannot distinctly 
be ascertained. Externally it is of a grey colour, and when 
broken, the interior of the crystals exhibits the sort of radiatedf 
or stellar structure, which characterizes one variety of the car- 
bonate; and the two minerals so much resemble each other in 
this respect, and in their lustre and colour, that they may easily' 
be confounded. The specific gravity of the silicate estimated in 
pump water at the temperature of 50° of Fahrenheit equals 3' 10. 
■ Possibly all the Derbyshire carbonates of zinc may contain. 
cadmium, us well as some of the silicates. This metal appearsr 
to me to be so decidedly present in many of the ores used in ouc 
manufactories that I have reason to believe it exists also in the, 
xinc manufactured from those ores ; for if a little sheet xinc be 
scraped vrith a knife, and the powder placed upon charcoal or 
. npan platinum foil, and exposed to the blowpipe, the appearance 
of the " anfKaujaune, ou orange, d'oxide de cadmium," mentioned 
by BerxeHus-f as a test of the presence of the metal is easily 
manifested. This is a matter which may soon be confirmed or 
contradicted by a regular chemical examination of the zhic of 
commerce. 

Other -carbonates of zinc containing cadmium are those of 
Mendip, in Somersetshire, of a dark grey colour, investing cavi- 
ties, as a stalactite, in masses otherwise of a reddish-brown hue. 
I have not been able to detect any of tiiis metal in the cartonatet 
of xinc from Holywell, in Flintshire. The specimens which I 
examined were stalactites, which had coated over the crystals 
of other bodies, and destroyed them; appearing in hollow pseu- 
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dMmrplioM'fonsi.: I have* ako-beeti mfiUe \h i 
MMMDve ial^« white hotrfmd^-iiUeates of zinc from Hu»ptt>g>. 
Bttas tMsirrticle'luiB elrMdr been extended to a-gT«at«l>lehgU 
thkalatflnCJ^ipeotsct/IfihEU^for tbepTesont, pestpene laaldBg 
flny>fattber observftboosi 

Edward Daniel Oi/'A«ffBi' 
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IKwiarAs on a peaiHar Imperfection of Vision with' Regant to 
Cohtirs. By Whitlock NicEoli; MD. MKIA. nS.Scx. 8cc. 

(To the Editor of the Airnals of P/alosophy.) 

sir; 

Cases of imperfection of vision with regard to colours are 
recorded in the Philosophical Transactions ; and similar cases,* 
which I have reported, nave been published io the TransactioBa 
of the Medical and Chimrgical Society of Londoh,+ 

The principal peculiarities in each of these cases are; the 
cdnfounding red with green, and pink with blue. Since no 
atterapt'has (as far as I am acquainted) been made to explaia 
ike cause of these peculiarities of vision, I am tempted to hazard 
some conjectures respectingit. 

Before I enter, however, on the subject of these caseSf I must! 
prenaise a few general observations. 

Cases occur m which the sensibility of the retina, with regard! 
ta hght, is above the natural standard. We also meet wi^h! 
cases in which that sensibility is below that standard. In the 
fb'rmer C^Ses, a faint degree of light causes the production of 
that sensation which we term seeing,; whereas, in the latter 
instances, a strong degree of light is requisite for the production 
of'that sensation, A retina, then, may be sensible to a powerful' 
cte^e^ of light, although it is insensible to fainter degrees of 
ll^ht. ' . 

When the retina has been powerfully acted upon by a power- 
ful degree of light, it may become insensible to light; or, if it 
have teen accustomed to the action of strong degrees of light, it 
may l>ecome insensible to f^nter degrees of light ; whereas a, 
retina, from which all strong degrees of light have beenftr 
some time withheld, may become sensible to very faint degrees 
ofUght. 

When the retina has been powerfully acted upon by one parti- 
cDlar>s6t'of the prismatic rays, it inay become insensibte to that 
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se^ 3. yet tt may continue seiiBible, or it may be so in an iocKMed 
degree to the other Bets of raya. 

' When the retina has been for some timc! powerfully fittted. 
upon by rays of light which have produced the seitsatioa seeitifi 
red, that sensation will at len^h cease, although the action oC 
those, rays be continued ; yet if at such time the action of those 
rays be even continued, or if rays of mixed light he admitted to^ 
the retina, or if all rayB of light be excluded from the retina, the- 
•sensation seeing green will arise. In like manner, tiie long conti- 
nuance of seeing green leads to the production of seeing rai. 

When after the long continuance of the sensation seeing red, 
tht seasation seeing greett arises in the manner Just described 
'(and vice versa), alUiough the sensation thus undergoes a change 
with regard to what we term colour, it continues precisely me 
same with regard to what we term shape, and extent of surface; 
«o that a retina which has become inseDsible to the action of 
one of the prismatic rays may still be adequate to all the com- 
OQOn ptirposea of vigion, since, although there may be a defect of 
jaenaation with regard to colour, it, does not follow that there ia 
any defect with regard to shape and extent of surface. , 

It appears then that there is a certain state of the retina 
aecesBary, in order that the mixed rays of tight so affect it as to 
produce vision. It also appears, that there is a particular state- 
of the retina requisite, in order that each separate and distinct, 
set of the r^s of hght ao affect it as to produce a correaponding. 
peculiar and distinct kind of vision. There ia, for instance, a- 
state of the retina in which all the rays of Uebt, whether blended, 
or distinct, so aiSect the retina as to produce vision. Such a. 
state may be termed general sensibility of the retma. There is- 
^ state of the retina in which all the rays of tight, whether^ 
Uended or distinct, fail tn affect the retina in such a manner aa 
to produce vision. Such a state may be termed general insensi- 
bility of the retina. There is a state of the retina in which a. 
-certuQ set of the prismatic rays (as, for instance, the red rays). 
fftil to produce a corresponding kind of vision. There is also ^ 
Jtate of the retina in which only one set of tlie prismatic rays (as^ 
for instance, the red rays) affects the retina insuch a manner as. 
to produce vision. In such cases, there is partial sensibility and 
also partial insensibility of the retina. / 

That state of retina then which fits it for being so acted upon, 
by one particular set of the prismaljc rays as to produce vision, 
does not necessarily fit it for being so acted upon by another set^ 
or by all the other sets, of the prismatic rays. 

It appears then that whenever light acts upon the retina in 
such manner as to produce vision, it produces a certain condi- 
tion or state of the retina which is essential to the existence of 
that kind of sensation which is termed seeing' It appears also,, 
that in order that each distinct set of the prismatic rays so affect 
the retina as to produce a distinct corresponding kind of the. 
New Series, vol. ni. k 

' 1-.:,t.:f:kv,G00gIC 



130 Dr. NichoU on apeeuHar Jmftrfeetian [Fbb. 

■ensation seeing, it is necessary that it produce a distinct corre- 
sponding state of the retina, which state is eesential to the 
wdstence of such correspoDdicg sensation. There is, for 
instance, one state of the retina which is esfiential to the ezist- 
•noeof the sensation sretn^ red; another state which is essential 
to. the presence of the sensation seeing yellow ; and so on. So 
that, when we speak of seeing a certain fixed number of co/omm, 
we imply that the retina can nave that number of distinct states 
produced in it. These states which are essential to the presence- 
of sensation, I have termed sensual states. 

Let us call that sensual state which produces the sensatioa^^ 
xeitig red, A ; that which produces seeing orange, B ; tba(« 
which gives rise to seeing yellow, C ; that which produces seeing 
green, V ; that which causes seeing blue, E ; and that whi<£ 
produces seeing violet, F. 

It has been already stated, that when the sensation seeing reel 
OK no longer be produced by the action of rays of Ugbt, the- 
sensation seeing green ra^y still be produced, or it may arise spon- 
fameously ; and vice versa. It follows then that the sensufll state 
of relina. A, is a state different from, or o'ppoeite to, the sensual 
■tate, D. 

It appears then that if a retina be capable of assuming the 
several states, A, B, C, D, £, F, the individual who pos- 
sesses that retina may have the several aensations, seeing red^ 
SBeing orange, seeing yellow, seeing green, seeing blue, seeing 
molet, produced. If the retina be incapable of assuming any 
sensual state, the individual possessing it cannot have vision 
produced, he will be blind; but if a retina be incapable ot 
assuming the state, A, the possessor of it cannot have thesenisa- 
tlon seeing red, he will be blind quoad that sensation, and so. 
with regard to the other sensual states. 

The several senauai states of the retina from which the varie-l 
ties of vision arise are commonly produced by the action of rays- 
of light ; but it has been shown that the sensations seeing red 
and seeing green may arise in the absence of light. It foilowB- 
then that the presence of rays of light is not essential to, the 
production of sensual states of the retina, or, in other words, to 
the presence of various kinds of vision. By whatever means 
then a sensual state of the retina is produced, by such means 
will vision be produced ; the particular kind of sensation pre- 
sent will depend upon the particular state which is induced ; for 
instance, by whatever means the state, A, is produced, by such 
means seeing red will be produced, and so on. 

The sensations seeing red, seeing yellow, &c, are then only so 
far dependent upon the action of light, in as much as such action 
produces a corresponding sensual state of the retina ; for seeing 
a colour is a sensation dependent upon a peculiar state of the 
retina which is commonly produced by the action of rays of 
light, but which may arise in the absence of those rsys^ 

r.:,t,:,:kv, Google 



1822.] of Vision with Regard to Colours. 13l' 

The colour then which is seen in ao; case is connected with 
the presence of rays of light only in the relation of effect and 
cause. 

Light is divisible by the prism into several sets of rays, whereof 
one' set excites the sensation seeing red, the next seeing oranse, 
tiie third seeing yelloic, the fourth seeing green, the fifth seeing 
hitte, and the sixth seeing violet. These several sets are distin- 
guished by the names red, orange, yelloy, green, blue, and 
violet ray«. The red, yellow, and blue rays are termed primary 
rays. The orange ray is considered as a compound of the red 

fnd yellow rays ; the green, as a compound of the yellow and 
lue ra^; and the viQlet,-as a compound of the blue and red. 
rays, TOie orange, the green, and the violet rays are, therefore, 
termed compound rays. 

Let uS suppose a retina to be insensible to red rays. In such 
a case, it would be sensible to the two other primary rays, 
namely, to the yellow and to the blue rays. It would be sensi- 
Ble also to the ray compounded of these two rays ; namely, to 
die green ray'. , 7^e action of light then upon such a retina 
nu^t produce the sensations seeing yellow, seeing green, and 
seeing olue. It would not produce the sensation, seeing red. 
And as the orange and the violet rays are each in part com- 
pounded of the red ray, the sensations seeing orange, or seeing 
violet, wouidnot be produced by the action of light upon such a, 
retina. 

Let OB suppose a retina to be insensible to yellow rays. In' 
Bticb a case it w&nld be sensible to the two other priijiary rays ; 
namely, to the red, and to the blue rays, and also to the ray 
compounded of these two rays ; namely, to the violet ray. The 
octiondfhghtthen upon such aretinamightproduce the sensations 
teeing red, seeing blue, and seeing violet ; but it would not produce 
tieing' yellow. And as the orange and the green rays are each 
in part compounded of the yellow ray, the sensations seeing 
orange and'i^ing green would not be produced by the action of 
light upon such a retina. 

Let us suppose a retina to be insensible to blue rays. In such 
a case, it would be sensible to the two other primary rays ; 
namely, to the red and to the yellow rays, and also to the ray 
compounded of these two ; namely, to the orange ray. The 
action of light then upqn such a retina might produce the sensa- 
tions seeing red, seeing orange, and seeing yellow: but it would 
not produce seeing blue. And as the green and the violet rays 
are each in part compounded of the blue ray, the sensations 
ileeing green and seeing violet, would not be produced by the. 
action of light upon such a retina. ' 

If a retina be insensible to the orange ray, it may be so from 

being insensible either to the red, or to the yeUow rays, of 

which two rays the orange ray is compounded. la the former 

case, seeiTig blue, seeing yellow, and se^ng great, may arise: in 
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f^«. Ifttter case, seeiag red, seeing blue, aod teeing violet, may 
arise from the action of light. In either case, seetng blue may 
]}e produced. 

' If a retiilft be insensible to the ereen ray, it may be so from 
beins: insensible, either to the yellow, or to the nlue rays, of 
whi<^ two rays the green ray is compounded. In the fonner 
case, seeing red, seeing blue, and seeing violet, may arise ; in the 
latter case, seeing red, seeing yellow, and seeing orahge, may 
arise from the action of light. In either case, seeing red may 
arise. 

If a retina be insensible to the violet ray, it may be so from 
being insensible either to the red or the blue rays, of which twtf 
rays the violet ray is compounded. In the former case^ seeing 
yellow, teeing blue, and seeing green, may arise; in the latter 
case, seeing red, seeing yellow, and seeii^ orange, may arise from 
the action of light. In either case, seeing yeUov) may arise. 

It appears then that if a retina be insensible to a primary or to 
a compound ray of light, it can only be affected by light so as to 
give nse to the sensations seeing three prismatic colours, two of 
which colours will be primary colours, and the third, a colour 
compounded of these two. 



Let us apply the preceding observarions to the retinte of the 
individuals who are the subjects of the cases alluded to at the 
commeDcemeot of this paper. 

By these individuals red is confounded with green, and pink 
■with Uue. 

We have seen that, in ordinary retins, the sensual state A, or 
that which produces seeing red, is different from, and indeed 
opposite to, that state, D, which gives rise to seeing green. It ia 
highly improbable then that in these individuals the red ray and 
the green ray should excite the same kind of sensual state of 
retina, or that two different sensual states (as A and D) should 
be produced by the action either of the red or of the green ray. 
If then the red ray and the green ray cannot produce the same 
sensual state, and if two different sensual states (as A and D) 
be not produced by those two rays, it follows, that in these indi- 
viduals, one of those rays fails to produce a sensual state of the 
retina ; that, in other words, their retinte are insensible, eitherto 
the red or to the green ray ; consequently, that if they have 
sensation produced ny the red ray, they have none excited by 
the green ray, and vice versa. 

We arrive then at this conclusion, that the retinee of these 
individuals are insensible, eitber to the red ray, or to the grefin 
ray. 

If they are insensible to the red ray, those individuals can, as 
we have seen, only have the sensations seeingyellow, teeing blue^ 
mii seeing green, produced by the prismatic rays. 
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If thev are iDsensible to the green ray, they may, as has M^ 
shown, nave the sensations seeing red, teehig yellow, and seeiiig 
orange; OTseeingred, seeing blue, and seeing violet, produced hy 
■the action of the prismatic rays. 

These individuals confound pink with blue. Pink is a faint 
shade of red. Now &b I have argued that the red and the 
green rays cannot each affect the retmse of theee persons so as to 
produce seeing, but that their retinas must be insensible to one of 
these two prismatic rays, so may I adduce the same arguments 
to prove that they cannot be sensible both to pink and to bhie 
rays ; hut that they must be insensible eith» to pink or to blue 
rays. If they are sensible to pink rays, we must conclude that 
they are also sensible to red rays. But if they are sensible to 
pinK, we must suppose them to be insensible to blue ; conse- 
quently, if they are sensible to red and pink rays, they are insen- 
sible to blue rays. 

It appears then that the retina of these persons are sensible 
either to yellow, blue, and green rays, or to red, yellow, and 
orange rays^ la either case, their retinee will be sensible to 
yellow rays. 

We accordingly find that these individuals never confound 
the sensation which is excited in the presence of the yellow ray, 
with any of those which are produced in the presence of either 
of the other prismatic rays. Their retinge are fully sensible to the 
yellow ray. 

If then the retina of these persons be sensible to green and to 
blue ravB, they are insensible to red and to orange rays. 

As the green ray is compounded of the yellow and of the blue 
rays ; as the orange ray is compounded of the red and of the 
yellow rays ; as yellow enters into the composition both of the 
green and of the orange rays ; and as the retina; of these persons 
are sensible to yellow; it appears that they are insensible either 
■to the red or to the blue rays of light. 

If then these persons can have the sensation seeing red, they 
cannot have the sensations seeing green, seeing blue, or seeing 
violet; and if they can have the sensation seeing blue, they 
caiuiot have the sensations seeing red, seeing orange, and seeing 
vifilet. In either case then they must be insensible to the violet 
rays. 

It sometimes happens when the retinee of ordinary individuals 
have been for a loi^ time acted upon by strong light, that if the 
blended rays of light be then thrown upon the retma, the sensa- 
tion which results from their action is that of seeing red, we 
explain this occurrence by supposing, that in consequence of 
long exposure to strong light, me retina has become insensible 
to al) the rays, exceptii^ the red rays. The red ray then appears 
to exert a more powerfiu influence on the retina tnan any of the 
prismatic rays. 

Of all the prismatic rays, the red ray ia the least refrangible, 
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jUld tlip'most heating ; next in order, in tlieiie respects, is the 
orange ray ; and, thirdly, the yellow lay. 

from what has heen stated then it appears prolyable that if a 
retina be inseostble either to the red, or to the blue rays, it is 
■iaseosible t? the latter of these rather than to the former. 

If then we suppose that the retinec.of these individuals ase 
inBensiUe to the blue raye, they are sensible to the red, to tbe 
-orange, and to the yellow rays, which are the three tnost p»ww~ 
fill, most heating, and least refrangible, of all the oalorific rays. 

We arrive then at this conclusion that the retioie of these 
individuals are Bensible to red and to yellow n^s, and to the 
«a;« compounded of these two sets of rays, or to orange rayS;; 
but that uiey are ineensible to green, to Hue, and to vicuet raya. 

I proceed, lastly, to compare the condusions at which I have 
.arrived with the facts observable in the oaBSs of these indivi? 
duals. But it must be recollected, that it is inqtossible to aao(»- 
^n the kind of the sensation seeiag which any ray of hght 
Itroduces in another person by. its action upon his retina. W« 
can only ascertain whether two different rays do or do not exc^ 
in him two sensations, which he describes as differing itaia each 
Kfther. Fat instance, it is io^KMsible to ascertain whether the 
red ray produces in another person the same kind of aenaatisft 
that it excites in. me.; but I can ascartais whether the red ny 
DToduces in him a sensation different from that which he receivtt 
in the presence of any other ray. Both he and I agree to caU 
the sensation which the red ray excites in each ot us seetng rei, 
but this term does not describe the kind of sensation ; it mer^ 
dniotes that such sensation is diJFer«nt from the senwtions 
nfaich are produced in him by other prismatic rays. 

The action of the firstset of the prismatic rays upon the letina 
of these individuals gives rise to the sen^tion seeing a coIouai 
Aod to describe this sensation, they employ the temi wh^ofa 
others use to denote the sensation producm by the actttm of thaf 
«et, they. call it seeingred.* 

The action of the second set of the prismatic rays-opon th« 
retinee of these persons gives rise to the sensation xetMgacsltitiKt 
which they describe as being of a kind different from that'whi<^ 
arises from the action of the first set of rays.; and to desciibo 
this setwation, they employ the term which others use to denote 
the sens^on .prodnoed by the actioD of tha second set of rays; 
they call it teetng orange. 

The action of the third uA of the prismatic ,rays upan tha 
letins of-theae persons gives rise to the sensation <enag<7<WMn# 
which they describe as being different from Ihoee which «fft 
produced by the hut and second sets of jirieint^cn^f andita 
describe thisseosation tbey«fa|doy the term which olhars.uBe to 

* They lomctinictein it also MritifgTRii, alocc Ibnowdw tans KriiVVlB Willi 
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denote the tmma&n arising from the flction of the thhd ^t^ of 
rays ; th^ oall it ikuw ysUow. 

It will be recollectea that when the sensation leeing rtd Im 
been for a long time kept up in (H^inwy cases by the continned 
Action of the first setof the prismatic lajrs, the sensation Mct'V 
grttn arises, and vice venik. But (in the case of Mr. BuchaoMi^ 
when the long continued actkm of the first set of priamatic mc 
had produoed the long continuance of seeing colour (which u 
also tennfl ueing red), no other sensatioD of teeiitg a differtnt 
colour arose ; so that, in his case, the long continuance ofieang 
rtd does not produce leeit^ §reen, as it does in ordinary cases. 

When the retinn of these individuals are exposed to the action 
b( the fmirth set of the prismatic rays, a sensation seeing a colomr 
n pteseot, which they desctibe as being the same as that wfaidt 
is produced by the action of the first set of prismatic rays. The 
fintand the mnrth set of rays do not than produce in tnesepeiw 
aons two <difi%reat kinds of sensation. If then the fiiet set tJi 
tiie jmstintic rays produces a peculiar conrespoading aeasation, 
ihemutth set of those rays does not produce such seiuation asl 
have already endeavoured to prove ; ao that if we admit that 
then peraons can have the sensation seeing rtd produced, wc 
moat deny their b^Dg able to see green; we must suppose their 
Mtinee to oe iiuetnit^ to the gre«i rays ; to be, in other words, 
iacap^ie of asaunung the sansuttl state D ; and this infereno* 
•^nos confirmed by the fact of no new senuition arising in Mr. 
Bochauan aSut the long continuance of that aeneatioo Mting 
^mlttur which is produced in him by ^e long-continued action of 
dwred ray upon his retina. We are then, I think, warranted ia 
•appesii^ that these individuals do not lee green. Why than dv 
ibey Me rerf in the presence <tf the green ray ? As far aa regard* 
"Ax giem ray, they arein the state of a ayctalopic, whose ratUut 
is seoaible only to the red te^s which are contained in mtSAd 
i^ht. They ore in a state sinular to that of persons whose 
retinee have been long acted upon by green rays, and who thsK 
kave the sensation lenng- rtd, uhough their retinm are still acted 
Opon 1^ green rays. TJ^retinra of these persons cannot assaioe 
Inerseiwaal state D; the prraenue of the green ray, therefore,' 
dom not produce any sensation. As ttien the sensatioa teeing 
MdttrisflB in the presence of the green n^, and as such sensB- 
tion can be produood oaly by the action bf red mys, .such 
atuaation nmataiise from uie action of tiie most powerful of the 
iftjs irtiich are contained in the ^nixed light to which their 
ntiiui are also exposed ; namely, of the red rays ; so that when 
ihear rethne are exposed to green rays, ainoe they aanaot asBume 
AM-stHteSi-andaiithey are sensible only to red, orange, or yellow 

** 'IMieo-Cldnug. Timtu. ToL.ix. Fwt IL ^a c^enmait mi net »ade fai lbs 
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'rayfl,tiiey are acted upon by ibered rays wliii^ are contained io 
the mixed light to which they are also exposed, and the sensiial 
atate A arises. > 

. When the retince of these individuals are exposed to the action 
of the fifU) set of prismatic rays, the sensation seeing a colour 
arises, lliis sensation is not toe same as either of those which 
arises from the action of the first, of the second, or of the third 
set of prismatic rays. They describe it as not being the same as 
seeit^ red, seeing orange, or seeing yeltow. Wishing then to 
distioguish by name the sensation which arises in the presence 
of the fifth set of prismatic rays, they apply to it the name 
which others use to denote the sensation produced in them by 
the action of those rays ; they call it seeing blue. These iadi- 
viduals confound dark blue with crimson. Crimson is a dark 
shade of red. What they call seeing blue is then seang a deep 
dark shade of that colour which is excited by the red ray. The ' 
subjects of the two cases which 1 have recorded call tbecrimson 
curtains of their respective beds blue by day-hght, and redhj 
candle-hght. That is, by day-light, they have the sensatioo 
teeing a dark shade of red; whereas, by candle-light, they, have 
a fainter degree of that sensation, or the sensation seentg. a 
lighter shade of that colour. As they use the term blue to 
denote seeing a dark shade of red, so do they use the term light 
blue to denote seeing light shades of red, which other peo^e call 
pink, or they indiscriminately use the terms light blue and pink 
to denote the same sensation. When then the darker-shades of 
blue are presented to the retinee of these individuals, as .their 
retinas are (as I have endeavoured to. prove) insensible. to blue 
»ays, they will not have the sensation seeing blue, but they will 
be acted upon by red rays of a dark shade, which excite the 
sensation seeing dark red. For if they did not see any colour 
during the presence of dark blue rays, they would see black, and 
seeing only a few red rays mixed with no colour, they, in iacty 
xe a dark shade of red. Mr. Buchanan' informs me that he can- 
not distinguish dark blue, frora black by candle-light, and. be 
says, that what gives him by day the sensation seeing.dusl^ red 
affects him so little by candle-hgbt, that he .then scarcely sees 
any colour. These persons confound grass green with scarlet, 
light blue with pink, dark blue with cnmson, very dark red witk 
black. The fact then appears to be, that these individuals see 
red, see orange, and see yellow, from the . acti<His of the first, 
second, and third sets or rays respectively ; but that, as they 
advance in the prismatic range, their retinee are affectedonly by 
the red rays of the mixed light to which they are also exposed,, 
they see only shades oired, varying as they advance towards, the 
most refrangible rays, from a sensatitHi similar to that which is 
excited by the first set of the prismatic rays to less vivid degrees 
«f the same sensation, until at length no sensual state heiog 
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prodnced in the 'retiiu^ they hure a Bensatioo sioular to that 
which IB preseat in the absence of all luminous ravs ; that is, 
they see black. They have sensations of teeing colour excited 
only by red and yellow rays, and by the various compounds of 
these two rays ; and they have distinct sensations produced onlv 
by strone rays of Uiese setn of priBmatic rays ; for all dark 
anades of red, of orange, of brown, as well as deep green and 
purple, are by them confounded wiUi black, i. e. with the absence 
of all colour. The subject of one of my cases $aui but three 
colours wlien he looked through a prism. Mr. Buchanan says 
that the rainbovr appears to him yellow in the centre, and itae 
at the edges, which latter assertion proves that he uses the 
terms red and blue to denote similar sensations. The order of 
the prismatic rays being as follows : Red, orange, yellow, green, 
light blue, dark olue, violet. The corresponding order of sensa- 
tions which arise in these individuals, in the presence of these 
successive prismatic rays, are as follows: Red, orange, yellow, 
.red, pink, dark red, dark indistinct colour, or black. 

The fkcts observable in the cases of these individuals seem to 
agree with the conclusion which I arrived at in the earlier put 
of this p^er; namely, that the retinas of these individuals are 
sensible to red and to yellow rays, and to the rays compounded 
of these two sets of rays, or to orange rays, but tjiat they are 
insensible to green, to blue, and to violet rays. 

Some persons possess auditory organs, which enable them to 
discriminate a great variety of sounds, while other individuals 
who possess great quickness of hearing with regard to sound in 
general, are, nevertheless, unable to distinguish any great variety 
in the kind of sounds which they hear, luere is general sensibi- 
lity of the auditory nerve required for the production of the 
general sensation Aeari;^ ; there is a partial sensibilitif of that 
nerve required for the production of varieties in the kind of that 
sensation. If an auditory nerve be so formed as to be capable 
of assuming a great vanety of sensual states according to the 
nature of the impressions made upon it, the possessor of that 
nerve is said to possess a nice ear, while he whose auditory nerve 
possesses only general sensibility is said to have an utimusical 
ear. It is the same with regard to the retina. It may possesa 
general sensibility, enabling its possessor to see shape and extent 
of surface accurately, while it is incapable of assuming the usual 
varietf of sensual states, thereby preventing the possessor of it 
from seeing that variety with regard to colour, which the possei^ 
Aorsofthe ordinary kinds ofretineeare enabled to distinguish. ' 



^niized by Google 



IM Mr. Atiermm mt Omgrtve Radcd*. [Fk«u 

Article XIIL 

On Cor^eve Rockets. By Lieut. R. C. Alderson. 

(Tothe Editor of the Anmh of Philosopky.) 

SOL, BhB, Jan. IS,' KM. 

I WAS veiy mach astonished on readinc in the 12tb number 
efihe Amok ofP/dlosopky for December last, under the head 
vT Scientific Intelligence, the very ingenious invention of the 
application of the Congreve rockets to the whale fishery attri- 
buted to Capt. Scoresby of the Fame. As a friend of'^ Lieut, 
6dlquhoun, of the Royal Artillery, the inTentor of this mode i^ 
destniction to the whale, I cannot help contrfidicting a state- 
floent so erroneous. Lieut. Colquhoun having applied to the 
•Bnof.Capt. Scoresby, of the Fame, who commanded a fishings 
iiiip which sailed fitim Liverpool, to take him out for ^le pur- 
pose of trying the effect of the rockets on the whale, and finding 
that tiiat gentleman had previously engaged to take out Capt. 
Mttnby on a diffinrent phm, was recornmended by tbe son to the 
hAet Capt. Scoresby of the Fame, at Hull, with whom Ueut. 
O[fli}nhoun and two wtilieryman sMled ; the result of the voyage 
ms, as stated in yoor valuable work, Buccessful beyond expeo- 
bttion ; Knd I hare no doubt ^om the rmprovements made in the 
weapon by the patentees. Sir William Congreve, Bart, vrhoae 
BAme stands deservedly so high in the scientific world, -and 
Lieut. Coiqnhonn, since the voyage, that it witi be of vrtd 
nnportance to those concerned in ^is trade in all its branches, 
snd more particulaiiy in the sperm fishery, since it requires litlftt 
•m in its application, and wet has no efifect whatever on iL. 
I shall esteem myself particularly obliged if you will give pul^ 
dly to theseyarti in any shape you may think proper; and allow 
UK to wbscnbe myself. Sir, 

Your most obedient humble servant, 

R. C. Alde&son, Lieut. Roy. Eugineera. 
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Statements t^ Profasor Plai/fair rtsptctimg the Vnivtmty -if 
Cambridge, 

(To the Editor of the Annah of Philosophy.) 
Snt, TrMtf CtOtft, Oct. 8S, ISSI. 

I Hop£ you will allow me to take advantage of your pages fix ~ 
the purpose of correcting certain mis-statuBHiU which haT» 
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Iwen recently made by some emiiient writeis of Soetland wi& 
lespect to the liistory of the Newtonian philosophy in this Uni 
▼ersity. The afiserdong-of which I speak are to be foimd in the 
aecond part of the late Professor Playfair's " DisseEtation on 
the liistory of the Mathematical and Physical Sciences," which 
accoQ^anieB tb^Supplement to the Encyclopaedia Britaniiica: 
aod aie repeated to a certain extent in the aecond part of the 
cofrespomiiog J^iasertation on the History of the Moral and 
jytetapuysical Sciences by Mr. Dugald Stewart. The first of 
theee authors has stated, that in tae University of Cambridge 
the Cartesian system kept ita ground for more thaa 30 yeaa 
after the publication of Newton a discoveries in 1 687 : and that^ 
at the eaa of that interval, the Newtonian philosophy entered 
the University by " stratagem," and under the protection of the 
Cartesian, in consequence of the publication of a translation oi 
■Rohatilt's Physics, accompanied with notes, by Clarke, about 
17IS : the purport of the notes possibly escaping the qotioe of 
the " learned doctors," who, the writer seems to have thought^ 
faad the principal direction of academical education. A betief 
is fiirther expressed in a note, that " the Universities of St. An- 
cb«w's and Edinburgh were the first in Britain where the New- 
tonian philosophy was made ihe subject of the academical 
|H^ectiong." 

Ishall be aa brief as possible in showing how extremely inao> 
oirftte these statements are. One of the principal prooft 
adduced is an expreaaion of Whiston's, in his Memoirs, when 
he snrs that David Gregory was inculcating the NewtoiuaK 
bypotbesis at Edinburgh, while they ("poor wretches") at 
Cambridge were studying the Cartesian. Coasidering the great 

3je of \^ston when be -wrote his life, his expulsion from the 
Diversity, and his notorious inaccuracy, he cannot be considered 
«& unexceptionable authority on t^-side of the question. Bid 
it is ciiriouii enough that in the very page of his book in which 
Hm pass^e is found, he also speaks of setting himself " to the 
- study of Sir Isaac Newton's wonderful discoveries, in his Philo- 
sophise Natiiralis Principia Mathematica, one or two of which 
lectures," he says, " I had heard him read in the public uhaoh, 
thiu^gh I understood them not at all at that time." These 
".academical prelections" were probaUy previous to the public 
oation of the Prinoipia in 1687 ; and at all events it seems a 
■tnnge ondertakkig to setvp a claim of priority for any other 
ieotoies, in opposition to those of Newton nimself upon his OWB 
philotopbjr. And, littleas the reader would snppove it from th« 
■tataaeots above referred to, hissuccessons in this professorship 
:iiare av zedona promulgators of his doctrines as their conteu^io- 
nnes in any otiiter place. Newton was Mathematical Profeaaor 
ittG^^ridgaatthe tine when lie pubUshadthePrincipia, andoeo- 
tnawd >ao for 1€ yeafs oftamards. The same Wfaisttm baeaaia, 
ial6^^UbdffHi^.aiidml703^1uB.saeaeBMrt ia which ci^Mii- 
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ties lie delivered lectures, which he afterwards published (in 1707 
and 1710) under the titles, *' Preelectionea AstronomicEe," 8cc. 
and " Praelectiones Physico-Mathematicce, Cantabrigice in 
Scholia Publicis habitie, quibus Phitosophia IlluBtrissiini Newtoni 
Matheoiatica explicatius traditur et facilius demonstratur ; ^ 
Gulielmo Whiston, AM. et Matheseos Professofe Lucasiano. In 
nsum Juventutis Academicce." In 1707 the celebrated Saunder- 
8on, having acquired an extraordinary portion of mathematical 
knowledge, came to Cambridge vvitli theinteationof fixing him- 
self in the University by means of it. And though the subject 
was already occupied by Whiston, the blind geometer was 
encouraged, with the permission of the Professor himself, to 
give a course of lectures on " the Principia, Optics, and Aritl^- 
metio^ Universalis, of Xewton-." which lectures, we are informed 
by tjis biographers, became extraordinarily popular. In 1711 
Sa^mderson succeeded to the Lucasian professorship ; which he 
h^d till 1739 ; so that I presume I may here venture to break 
off the chain of evidence of an uninterrupted succession, from 
the time of Newton himself, of professors who have delivered 
his philosophy from the chair which he had occupied. And ao 
much for the claim of its priority in the academical prelections of 
other places. 

It is further asserted that though the professors in England 
might, at an early period, be Newtonians, as, for instance, David 
Gregory, who removed from Edinburgh to Oxford in 169U ; " the 
teal and eflScient system of the Universities was not cast in that 
mould till long afterwards." Now why we should suppose the 
lectures of the scholar at Edinburgh or St. Andrew's, to have 
been more efficient than the lectures either of the same person 
or of his master, at one of the English Universities, I am com- 
pletely at a loss to discover. , i do not, however, mean that 
the sublime system of our wonderful philosopher was universally 
adopted or understood as soon as it was doHvered. 1 believe, 
that at that time the possession of the knowledge and qualiUca- 
tions requisite for the study of the Principia was very rare in any 
University ; and the reception of that memorable work among 
the great continental geometers is a sufficient proof that it was 
not sure of finding favour even with men of eminent mathema- 
tical attainments, and great love of truth. It must of necessity 
have required some time to pervade so great a number of per- 
sons, of^ such various talents and tastes, as are in the En^sh 
Universities thought necessary for effectual instruction. Espe- 
cially too when it is considered that the subject to which tJie 
discoveries referred, formed only a part, and at that time not « 
prominent part, of the course of academical studies. We do, 
bowever, find very early indications of the Newtonian principles 
making their way into all parts of the system of the University. 
About 16y4, the celebrated Samuel Clarke, then an undergra- 
duate, defended ia the schools a question taken from the pbilo- 
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-sophy of Newton — a step which must have had the approbatioa 
of the moderator who presided at the disputations : aod his 
translation of Rohaiilt, with refereo'ces in the notes to the FriQ- 
cipia, was first published in 1697; and not in 1718, as Prof. 
Piaylair has, strangely asserted It was republished in 1702 
with more copious additions from the principles of Newton^ 
which could hardly " escape the notice" of any body who saw 
the book, since they are mentioned in the title page.* Public 

-exercises, or acts as they are called, founded on every part of tfie 
Ifewtonian system, are spoken of by Sannderson's biographers't' 

^as very common about 1707. By this time these studies were 
extensively diffused in the University ; and it is mentioned that 
the Principia rose to above four times its original price.{ la 
1709-10, when Dr. Laughton, pf Clare Hall, a zealous Newto- 
jiian, was proctor, instead of appointing a moderator, be dis- 
chatted the office himself; ana by the most active exeitions, 
stimulated still further the progress of mathematical science. 
He had previously pubUshed a paper of questions on the Newto- 
nian Philosophy, apparently as theses for the disputations. He 
had been tutor in Ciare Hallfrom 1694. The lectures of persons 
in that capacity Prof. Playfair considers as the only efiecUvo 
part of the University system ; and according to aim, these 
instructions were very late in receiving the impression of New- 
toniuiiam. Dr. Laugnton.'s had probably been on Newtonian 
principles for the whole or the greater part of his tutorship ; but 
it is certain that for some years he had been diligently inciitcat* 
ing those doctrines, and that the credit and popularity of hit 
college had risen very high in consequence of his reputation. It 
may t>e remarked also, that Cotes, the friend and disciple ot 
Newton and Bentley, who first made his philosophy known to 
the readers of general literature, resided in Cambridge during 
the time of which we are speakiue ; the one as Plumian Pro- 
^sor, and the other as Master of Trinity College ; and it can 
hardly be supposed that their influence would not be exerted in 
fevour of the system which they admired. This indeed might 
be the less necessary, as there is not, so far as I have discovered, 
the slightest circumstance which indicates any opposition to its 
introduction. - 

■ A tUcd cdilion apMucd id ITIO, with mtthetnatiad iDTotl^atiaiu, bj Ut. 
CSuria Ho^an, ot the Jaw* of fidSng bodwa, the lainbow, &,c which conUuiied *■ ' 



^piol 
VM at B IMCT pnlod. What milled Prof. PlaTfui' so far i 
1718 atthedateof Clarlie'a transbtion. Ibid at alou to im^ne \ eicqit it wen t^ 
he took hii infimnatian thrai Hatton'a MatbemBtical IKctionair, under the word 
Jlirtaiift, irtwra the cditiaD of 1716 (^ fourth) ia the 0% one oieDtKoed. 
t S«e Pnftoa to hisAlgebra. 

X Fnm 10*. 01 Mt, to il. 2f. For these paniculais tee Nkhols' literal]' Anec> 
dotn, voL iii. p, 333. 
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It is unnecessary to make any separate auBwer to the obser- 
Tations of Mr. Stewart ; * as eTen if we allow his assertions, 
they will not imply any thing very disgraceliil to us. They 
amount to this ; that the philosophy of Newton was public& 
taught at Edinburgh and St. Andrew's before it was general^ 
adopted at Cambriage. That this was after it had been duMic^ 
taught here, I think I have proved. The Scotch were fortunate 
ID possessing in the Gregorys men of great mathematicai talents, 
of minds open to conviction, and of industry and capacity to 
master in a short time a new system of the universe ; but even 
they, we may suppose, could not transfuse these qualifications at 
once into the whole body of their pupils. ' After what time the 
Newtonian doctrines had been staaiea in Scotland to the extent 
n^iich tlie facts above mentioned indicate with respect to Cam- 
bridge, the very different constitution of their academical esta- 
Mishments from ours, gives us no means of judging. 
■ Without attempting to trace further the nistory and progress 
of that philosophy which is now so zealou^ cultivatea in the 
XTniversity of Cambridge, I have, I trust, sufficiently shown that 
tbs assertions with respect to the tardy influence of IS^ewtonian- 
ism, have been hazarded with great inattention to facts ; and I 
may be allotted to add, that it seems very doubtful whether 
evidence equally strong can be produced of its early prevalence 
in any other academical institution. The respect and admira- 
tion which are attached to the names with whose anthority the 
assertions in question have come to us, feelings in which I sin- 
cei'ely participate, make it highly desirable that their inaccuracy 
should De exposed. In reply to misrepresentations so extraor-' 
dinary, I have not allowed myself to go beyond a plain statement' 
of facts. I am, Sir, ". 

Your obedient servant. ' ' , 

* It would be exceedingly intereniiig, and might thiov some light upon the qnatioD,'" 
' t*M« '"97 af the " CoQ^Kod of N<nirlaii*B Prindpu," of iriiidi nuntiDii iaiiialaHr 
HuUoo'i Dicdoiiw;, ind quoted bj Mr. Stemn, and whidi ii then uid to Imre ii^- 
died Thetee for Ksdemial diaputationa &t Edinburgh is 1690- Theinlerral beWeoi 
the publication of (he Frincipta and the date of thia docutDent h extnoidinarilf short : 
th« oudidUM ibr d^imvho cdnUin 1680 defend BBcfasaeiiei irf poailioiiB, muit bsve 
began to study that work the moment it isnud from the press ; except ve nWM that 
then, when the ideas it contained were so new, and ^en tile prepafsCory mAuenuUica ' 
were lo much more laboriouB than they are now, it oocnpded a shoitet time than it is 
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Article XV. 

Analyses of Books, 
TUlosophical Tramactiom for the Year 1821 . Part II. 

iCondudtdfrom p. 63.) 

XVI. Obiervatioiii on Tiapthtline, a peculiar Substance roemr 
hlinga concrete essential Oil, which w apparently produced during 
the decomposition of Coal Tar by Exposure to a Red Heat. By \ 
3. ICidd, MD. Professor of Chemistry, Oxford. (CommHiiicate^ '■ 
by W. H. WoUaston, MD. FRS.) 

Dr. Kidd obserres that although this sabstance bas bo«i' 
noticed both in the Annals of Pkilosophy and t^e Institntiea' 
Journal, there has not yet appeared, as ff^ as he has been able - 
to discover, any systematic deBcriptioQ of the mode by which it- 
may be obtained, or of its relation to the substance from whieh' 
it was produced. 

For tbe mode in which this sobstanee (which Dr. I^dd pro- 
poses to call naphthaline) is usually obtained, we refer to tbe 
jouniala already mentioned. Dr. Kidd procured it with sevend 
oiher products by passing die vapour of cofd tar throngh aib 
ignited iron tube. 

He first obtained in a condensing Tessel an aqueouB fluid, hav^ 
ing an ammoniacal odour, and a diu-k-coloured liquid, resembling' 
tar in appearance ; the prt^erties of both of which are minutely 
detailed. Some of this dark-coloured liquid was submitted to 
slow distillation ; the product consisted of two fluids, one' of' 
which had the appearance of oil, and the oilier of water. After 
these products had passed over, " a concrete substance, as white 
as snow, began to collect in dispersed crystalline Aocculi, in t^e 
upper part of the body and neck of the retort, so as, in a shoft 
time, almost wholly to obstruct the passage:" This was the 
naphthaline sought for, and its prT>perties are thus given by Dr. 
Kidd: 

" Properties of the white concrete Substance. — ^Taste, pungent 
and aromatic. 

" It is particularly characterized by its odour, which is faintty 
aromatic, and not unlike that of the narcissus and some other 
iragrant flowers. This odour is readily diffused through ^e 
Burroundin? atmosphere to the distance "of seversd feet, and 
obstinately adheres for a Icmg time to any substance to whteh-it 
has been communicated. 

" When in its purest state, and reduced to powder, it is exceed- 
inMy smooth, and sliehtly uactuous to the touch ;, is perfeetff 
wtute, andof a silvery lustre. 

" Specific gravity rather greater than ^at of water. 
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" It does not very readily evaporate at the common atnaosphe- 
rical tomperature ; for, a compariBon being made between this* 
substance and camphor, in the quantity of half a grain of each in 
a very minute state of division, it was found that the camphor 
had entirely disappeared at the end of 18 hours, while the sub- 
stance in question bad not disappeared entirely at the end of four 
days. 

" A quantity of it being exposed to heat in a glass vessel soon 
melted ; but did not begin to boil till the temperature had reached 
410° of Fahrenheit : the heat being then withdrawn, it remained 
liquid till cooled down to 180° ; at which point the lowest por-' 
tion was seen suddenly to congeal : the remaining portion con- 
.gealed gradually ; and when the whole had become sohd, its , 
Jsmperature was 170°. The structure of the congealed mass 
was distiactlv crystalline, and the crystalline laminee were 
.slightly flexible. 

" It is not very readily ioflamed ; but when inflamed, it bums 
rapidly, and emits an unusually copious and dense smoke, which 
soon breaks into distinct particles that fall down in every, 
-dvection. 

" Does not affect the colour either of htmus or.of turmeric. 

" Insoluble in cold water ; and very sparingly soluble in boil- 
ing water, from which it separates, in cooling, in such a manner 
as to render the water milky, which was before transparent ; a ' 
portion, however, still remains dissolved, for the water, when 
filtered, possesses in a slight degree the taste and odour of the 
substance, and after a few nours deposits it in minute crystals. 

" ReadUy soluble in alcohol, and stjll more so in ether, at any 
temperatore ; the solubility, in either instance, greatly increased 
by increase of temperature. 

" A solution of this substance in four times its weight of boil- 
ing alcohol becomes, in cooUng, a solid crystalline mass. It is 
precipitated from its solution in alcohol by water, without acquir- . 
iDg any additional weight. 

" It is soluble in olive oil, and in od of turpentine. 

" It does not combine either widi an aqueous solution of 
potash or ammonia ; nor is it sensibly affected by contact with 
ammoniacal gas. 

" Sohible m acetic and in oxalic acid, to each of which it 
communicates a clear pink colour. A saturated hot acetic solu- 
tion becomes a solid crystalline mass in cooUng. 

" It blackens sulphuric acid when boiled in it ; the addition 
of water to the mixture having no other effect than to dilute the 
colour : neither does any precipitation take place upon saturat- 
ing the acid with ammonia. 

" Sparingly soluble in hot muriatic acid, to which it commu- 
njcates a purplish pink colour. 

" When boiled m niteic acid, it both decomposes the acid, 
and is itself dtered in its composition ; and, in cooling, ia abun- 
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nl^tly dbposUed in sliort amoulftc crystals a^isgU«d in stallh- 
ibrm groups., .These crystal* preseed betweea folds ot uiuiaed 
paper, ia order to separate the adheriag acid, aad then exposed 
.toaeat, are readily melted : in cooliug, the melted mass sbowa 
«>^eat trapQS of (uticular crystalliaatioq, .and tbe ciyetalB ere of 
4' i^eliow'colour. This yellow substaaoe is readily inflaaied,.bttnw 
with a bright flame, emits much smoke, and leaves a considei^ 
«i>^e reaidmuaof carboD, 

""Of -all the characters of the white coocrete substaiuw 
desc^bed in this section, its ready disposition to erystailize is, 
perliaps, the most remarkable. 

. " If UirowQ into a ied<hot crucible, a dense white vi^nr 
'arises from it; which,. being re<wived into a bell glass placed 
4»rer the orucible, is condensed round the lower part of the glass 
in the form of a white powder; but in the upper aud cooler part 
Klfljie glass distinctly ciystalline plates are formed, of aheautiiul 
.•HveiyTastre. 

" A similar and e(]ua)ly beautiful crystallization may be 
«btaiDe(l by boiling this substance in water, in a glass •"n'nw 
baving a long neck ; in the upper part of which crystals wdl be. 
.Ibtmeid and deposited diuting toe boiling. 

. " If exposed to a degree of h^t not more than sufficient to 
toelt it under a bell glase, the rapour that rises from it crystallises 
before it reaches the surface of the glass, and flies about the 
iiaterior mth exactly the f^pearanoe of a shower of miaute parti- . 
.«liss of anow. 

. " If a piece of coUx>a twine be coiled i^ like the wick of a 
^aodle, and after having been dipped in thia aubstanee while 
undted, be set on fire for a second or two, and then tdown oiri, 
-die vapour will soon begin to crystallize round the wick in rery 
■d^tinct thin transparent laminee. 

" This experiment affords one mark of distinction betwewi 
this subetaoce and benzoic acid, and also between it and cmo- 
^or ; for vmder other similar circomstaaoes, benzoic acid crys- 
fcaUizes in acicular cfyatals, which are oflen grouped in a 
latelliform, ; and camphor crystallizea, or is rather congealed, in 
^obular pardcles having a stalagmitic appearance. 

" The most usual crystalline form oi this substance is a 
. Khond)ic plate, of which the greater angle appears to be fcom 100" 
:-te 105° : crystals at least of that form 1 nave repeatedly ob- 
tained from its solutions in water, in alcohol, in acetic acid, in 
•the yellow oil described in tbe last section ; and lastly, by melt- 
ing uid very slowly t»x>Iing the substance itself. Sometime 
.■•veral of these plates are variously grouped together; some- 
times a, sinsle plate intersects another mate at nearly right 
angles, so uat m some points of view uie compound crystid 
, wpeara simply cruciform. The only distinct modifications 
-which I have observed of the common form are a rhomboidal 
plate, which Is vencjiearly rectangular { and on hexagonal plate : 

Neva Seriet, voLTiii. l 
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tiie iKtter rwiety may be easily traced from tbe rhombic pfcito 
by the incomplete derelupement of the smaller angles of the 
«8oal ihomb." 

With respect to the elementary coostitution of this substance. 
Dr. Kidd says, that he is " not enabled to give any satisfactoiy 
informatjon ; but it is evident that it coataios a very great pro- 
portion of carbon." '^ 

It is greatly to be regreted, that Dr. Kidd did not complete 
%i8 labours by ^ving an analysis of this curious substance. 

XVII. On the Aoetratio»» of Compound Leniet and Object 
Gttuset. By J. F. W. Herechel, Esq. FRS. 8tc. 

In the commencement of this elaborate communication, its 
author remarks, that it has been made a subject of reproach to 
mathematicians who have occupied themselves with the theory 
of the refracting telescope, that the practical benefit derived from 
their speculations has by no means been commensurate to 
the expenditure of analytical skill they have called for, Mr. 
Herschel has, therefore, id this valuable paper supplied tbe artist 
Tvith practicij matter which cannot fail to prove of the highest 
utility. 

XVIII. An Account of the Sktletom of the Dwong, two 
homed Rhinoceros, and Taw jof Sumatra, sent to ^gland by 
Sir Thomas Stamford Raffles, Governor of Beneoolen. By S« 
Everard Home, Bart. VPRS. 

With respect to the dugong, Sir Everard remarks, that " The 
bones of the skeleton, when mounted, give us a fonta very diffev- 
-ent from what is met with in the whale tribe. It may be com- 
pared to a boat without a keel, with the bottom uppermost; so 
that in the sea, the middle part of the back is the highest point 
in the water ; and as tbe lungs are extended to great length on 
the two sides, close to the spine, they funiish tbe means of the 
animal becoming buoyant, and when no muscular exertion is 
made, the body will naturally float in an horizontal posture. 

" When we consider that this animal is the only one yet 
known that grazes iit the bottom of the sea (if the expression 
may be allowed), and is not supported on four leg8> we must 
admit that it will require a particular mode of balancing its body 
over the weeds upon which it feeds. 

" The hippopotamus, aa animal that uses the same kind of food, 
from the strength of its Hmbs, supports itself under water ; and 
the dugoDg, as a compensation for not being able to support its 
body on the ground, has this means of steadily suspending itself 
in the sea peculiar to itself, the centre of the back forming the 
point of suspension, similar to the fulcrum of a pair of scales. 
This pecuharity of position explains the form of the jaws, which 
are bent down at an angle with the skull, unlike the jaws of 
other animals. This new mode of floating, when compared with 
that of other sea animals, makes a beautiful variety. The balffina 
mysticetuB, that goes to the bottom of uoitthomable depths to 
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catch in its whale-bone net the Hfarimpa that live ia that aitua- 
tion is surrounded byblubhernot unlike a cork jacket. 

" Hie enormous Bpermaceti whale, whose prey is not so far 
temoved from the surface, has the mass of spermaceti in a bony 
concavity upon the skull. 

" The shark tribe have the liver loaded with oil, placed ia 
' neaHy the same situation as the lungs of tlie dngong. 
' " As there are no vegetables (I believe) growing at the bottom 
of the sea in very deep water, the nice acQustment of the body 
of the dugong is confined to the shallows in the creeks near the 
land." 

Upon comparing the bones of the two-homed rhinoceros with 
those of the Bingle-faomed species. Sir Everard observes, that 
tliere is no difference deserving of particular remark, except that 
in the two-homed, the projection towards the front of the skull 
formed by the union of the nasal hones, is more nearly in a 
straight line, and more extended. This peculiarity, he thinks, 
may ne reijuired to give sufficient surface for two horos. 

The tapir of Sumatra, as well as that of America, are stated 
to have a greater general resemblance to the rhinoceros than to 
kny other animal. 

This paper is accompanied by five plates ; and an account of 
"the viscera of these animals is tdso giveo ; tot which we refer to 
the oria;inal paper, 

XIX. On the Mean Dmtity of the Earth. By Dr. Charies 
Hutton, FRS. 

It appears from this paper that in two instances only the mean 
density of the earth has been certainly or approximately deter- 
mined by experiment. 

" The former of these experiments," Dr. Hutton says, " was 
mad© by Dr. Maskelyne, in the years 1774, 1775, and 1776, by 
means of that large mountain* in Scotland, in measuring its 
dimensions, and in comparing its attraction on a plummet with 
■ that of the whole earth on the same ; the calculations on it hav- 
ing been made by myself, and first published in the Philosophical 
Transactions of rhe year 1778 ; and since more correctly m the 
second volume of my Mathematical IVacts. The other experi- 
ment, by Mr. Cavendish, was by observing the attraction on 
small pendulous balls, of two inches diameter, by larger ones of 
ten inches diameter, as compared with the attraction of the 
earth on the same. 

" By some strange mistake, or perversion, for many years, it 
was customary among certain persons, to withhold the mention 
of my name with regard to the great share that I had in the expe- 
riment on SchehaUien. But from certain complaints which I 
have made, some litUe justice has lately been awarded to me on 
tliat head ; though still, it would seem with reluctance, as the 
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opinion is promptly Msumed that the latter vtaXL eiywinHutt-JK 
susceptible of the greatersccuracy, and tii« nomban w ita raaolt 
Bratuitously adopted aa nearer the truth thkn that af the former. 
A» this is OD opiaion which I have ^ever been aUe t« bnog .n^ 
mind to iicknowledge, and as it is a matter of ^eat importaBW 
in- the present state of physioi, I have been desirous to draW' the 
attention of philosophers to a closer consideration of the "i^rjanf, 
with a view to a more deliberate aad in^wrtial decision of thu 
point. 

"From the cloiiest and most scrupuious attention I nwi 
employ on this (question, the preference, in poifit of accunwg', 
s^pears to be decidedly in bvour of the large or mountain expe- 
riment over that of the small balls," 

From the Scheballian experiment, Dr. H. tlui^s^ that the mean 
density of the earth is five times that of water, but not more ; 
while, from his experiment, Mr. Cavendish has assumed the bmod 
density to be =3 ^'4'8. Dr. Hutton afterwards pomts out sane 
of the errata in Mr. Caveodish's paper ; and cvacludet .that the 
medium of the first six of his experintents is b'\9, and of the 
etber 33 experimente 5-43, aad the mean of both thasa maaai, 
he observes, is 5*31, instead of £'46, the error aiiaing firom the 
sum of the numerical oaJt^atiojia. The differanse of 0*3|>'or 
about the ]7th paitof the whole, Dr. Huttonthinka mwat%e 
ascribed to the inaccuracy of making and Teadia; off ezfMii- 
ments with such intiicate iwd in^yj^uate maohioary aa that 
used by Mr. Cavendish. 

Dr. kuUon observee, " that bf^ faanot conclude this paper of 
inquiry without ^lyresaing a- Ji^f^dy 'wisU iW the rapetifou-i^ 
the large or moilntain experiment, in some other favourable 
situation, and witta iu^fOTed mqans, if possible." For this 'pur- 
pose, -the Doctor suggfrts An idea, tbat one of the large pyHuaids 
in E^pt might pr<^|aU{rjbe employed, instead of a uouidaui, 
ftr this experiment. ,, , 

XX. Ort the Siatfiratiim of frim from other MetaU. <By 
J. F. W. Harschell, E^i. FRS. fitc. 

This paper is given in the present number of the Atmeb. 

XXI. On the Re-tiiahlithmetii of a Canal in the Place ofM 
PoYtion of the Urethra which had been dettrm/ed. By HeJofy 
Earle, Esq. Surgeon to the Foundling, and Assistant SurgsMi to 
St. Bartholomew's Hospital, (CommuQicated by,^i Humph|y 
I>avy, Bart. PRS.) 

For the particulars of this paper, which is entirely surgicalt we 
must refer to the original volume. 

XXII. Calculations of tome Observations of the Solar EeUp^e 
■ ortS^t. 7, 1820. By Mr. Charles Rumker, (CommuniciUwl 

by Thomas Young, MD. For. Sec. to RS.) 

Fortius paper, which can hardly be alnidged, weBUMiAklo 
refer to the volume. 

XXin. An Account of the Remcasurement ofttuCvbe^ Cylin- 
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^ Uf /Mwirwi. K^pcdMi a Stiudimd ^ fVeiglUt atid Mmmwmi. 
KyrClept.Menii)'£atn>, FRS. 

The flX|MntBentB above nfened- to are d«tuied ia tbe Pbtto«»- 
idiwal: I'rantactMoa for 1798 ^ and "it may there be seen," wajm 
V*pt. K. " that a cabe, a cylinder, aod a a^itere of brass, weae, 
^Kucrioyed^ ^e reapeotive diiaenaioas of whioh being giTen^ M 
wm aa the wei^ of. water diaclaced by each, tiie weight oi • 
«obio inch of distilled water migtit theocfl be readily aaceitaiaad. 
- ^ Iq renewing tiwse eapenmeota, so nuicfa care appears te- 
liave been bestowed on those parts of the inquiry which idMa: 
tetaagAf, as to leave no reaaoa to doubt .their accuracy ; but as 
Elii Qeorge Shuckburgh has oot eqtered into eo fuU a detail o£ 
tJkB laairtiiiil be poi'sued in the meaeairBment ef the cube, the 
cylinder, and the sphere, I felt it to be desirable that this o^>«tn» 
taoa shoold be r^wated before t^e Ckmaaniatonera of Weights 
aed MeasiKes^hoald.n^e their final Report." 

Sur Gteorge'a expenmejits were repeated by Ci^frtaiii Katee, 
and tile paper oiuuaudea by collecting under one view tiw 4atft^ 
fhttaabea by Sir Ocwge Sirockbuighaexpenmeotaaad faiaom 
aa— imiaanta, aad he observea, that " Fraai tbeae data, the 
nw^t of A eobio ipch of diadUed. water' in > TaeouiK at T ~ ~ 
4Bd«Md.£Eom tbeeidM, appeanttobe 

252-907 of Sir O. Shwkbn^'s zEaujp. 

Fkbh tiie cyUnder 252*851 

From the sphere 252-907 

Tbevean of which is . . 262-8^ 

«bid*J8«^Mato2M'7a2 graiasof tfaePariiameDtaFyStaadud.^ 
XXIV. An Account of Observatiom made iBtik the Ei^ht> 
I^ Aatrntomicat Circ^, «t the Obtervatory ef Tritaty College^ 
I>iiblw, Mnc« tke- Stginmme of the Year \Hl%, for imesl^att)^ 
the Effect* of ParalMx ana Aberration on the Placet of certam - 
Suted^an; mk9 the Cwnpariitm of these with fortmrObaerva- 
(HtM Jm- tietemMDNw tht Effect* of Lutua- Natatimr. By thr 
lUv. iofan BrioUey, DO. V&S. an^ MAIA. Andrews ProfessoF' 
itf Aatrooomy in the Universi^ of DaUin. 

: Wf ay o i U j n g this rety daborate paper, we ct« scarcely say am 
HKure than state the purposes for which the experiments detwlw' 
a M ware andeHtdMBj iriiich are t^s mentioned by Dn B. 

' ^"EheTeaidteof ^ ebsemtiMia wtuoh f n«w be^ leave 4*- 
b^btifon the Royal Society, were imputed with a view of diak^ 
coveting, if possible, the sotirce of the diferences that h&B' 
w itp d between tbe leeutts of former observatioas made here, 
■nd of othffis made at tfaeR<nfal04Mervatory atGreenwidi; aod' 
litay-wUl, itie i«ai^;ined, be found to be useftd relative to aom* 



otiier important potBta in aatrenoniyt 

*" aty fo i Msr obiafvatiena'ef Pertain stars- poiitted est a devin^ 
tion of about me aecond from the mean place, after having nam- 
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all the nsoal corrections. Mr. PoDtl'i obserrationB pointed ont> 
no auch deriationB. The deviations that I had found agreed 
with the effects of parallax. The observations that I have since 
made, far more numerous than the former, concur in exhibiting 
tbe same results : in showing deviations in certain stars that can 
be explained by parallax. Every other sn^ested solution of 
the diffici^ty appears quite inadequate thereto. It is, I think, 
nearly demonstrated, that no change of figure in the instrument 
has occasioned it, and that the uncertainties of the changes of 
rafractioa can have had only a very small share, if any, in prt>- 
ducing the effect observed." 

XJtVi On the EffttU produced in the Bates of Chronometen 
bu the proximity of Maues of Iron. By Peter fiariow, Esq. of 
the Boyal Military Academy. (Communicated by John Barrow, 
Esq. FRS.) 

Mr. Fisher, who accompanied Capt. Bucfaan in 1818 to the 
Arctic Regions, has f hown, in a paper printed in the Philoso- 
phical Transactions for 1820, that the rates of chronometers differ 
on shore and on board, losing in the former situation, but gain^. 
ing in the latter : this variation he ascribed to the influence of 
the ship's iron on Uie balance, and his communication contains a 
detail of the various experiments which he performed, to show 
that the magnetic influence tends to accelerate the motioa of' 
the time-keepers by its influence on the steel part of their 
balances. Referring to Mr. Fisher's experiments, Mr. Bariow 
found that five out of the six chronometers which he used were 
retarded, while all Mr. Fisher's were accelerated. 

From a number of experiments which have been made, Mr. 
Barlow says, it appears " that a chronometer ought to be kept 
as carefully at a distance from any partial mass of iron, as the 
oompaRS itself." 

XXVI. Oh the Peculiarities that distinguish the Manatee of . 
the West Indies from the Dugong of the Kast Ltdtaa Seas. By 
Sir Everard Home, Bart. VPRS. 

XXVII. On a new Compound of Chlorine and Carbon. By 
Richard Phillips, FRSE. FLS. MGS. Sccand Michael Faraday, 
Chemical Assistant in the Royal Institution, (Communicated 
by Sir Humphry Davy, Bart. PRS.) 

.We have already given some account of this paper in the 
Annals. 

XXVni. On the Nerves; giving an Account of some Expert^. 
tuents on their Structure and Functions, which lead to a new 
Arrangement of the System. By Charles Bell, Esq. (Commiw 
nicated by Sir Humphry Davy, Bart. PRS.) 

XXIX. Further Kesearckes an the Magnetic Phienameaa pro- 
duced Oif Electricity ; with some new Experiments oa the Proper- 
ties of Jilectri/ied Bodies in their Relations to condtating Poioerm 
and Temperature. By Sir Humphry Davy, Bart. PHS. 
. fliis paper was printed entire in the last ounber itf tha 
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Article XVL 

Proceedings of Philosophical Societies. 

SOYAL SOCIETY. 

The ibltowing papers have been read since our last report : 
' Jan. 10. — A letter from Capt. Hall, containing Observa^on* 
on a Comet seen at Valparaiso. 

Elements of the above Comet, by Dr. Brinkley. 

Jan. 17. — On ultimate Atoms of the Atmosphere, by Dr. 
Wollaston. 

' Oa the Expansion in a Series of the Attraction of a Spheroid, 
by James Ivory, Esq. 

Jan. 24. — Qn the late Depression of the Barometer, by Luke 
Howard, Esq. 

On the anomalous Magnetic- Attraction of Hot Iron, hv 
P. Barlow, Esq. 



Article XVII. 



I. Preparation of (Quinine. 
Ml J. Vor^ton, ofGrendble, employs the following metliod in pre^ 
paring Quinioei by which he sayi he is enabled to procure about two^ 
ounces atid a half of . Quinine from eleven pounds of Cinchona, in- 
stead of an ounce and a half, or an ounce and three quarters procured 
by the common process. ' The Cinchona reduced to a coane powder- 
is to be digested in water, acidulated with about one hundredth of its 
weight of muriatic acid. At the expiration of 2^ hours, the Cinchona 
is to be strongly pressed, to be again treated with dilute muriatic 
acid, and the procetses are to be repeated, tiU the Cinchona loses its 
bitterness. The filtered infusions are to be mixed and treated with' 
excess of pure magnesia, the mixture to be boiled for a short time- 
ond then suffered to cool. The magnesian precipitate is to be washed" 
with cold water, dried, and digested in alconol : by distilling this solu- 
tion the Quinine is obtained.-^ Anntdes de Chimie.) 

II. ImprovetMtU in Slringed Inttrumenli. 
M. ilscher of Lei[»ic, recommends the use of platinum wire, as a 
•ubstttute for brass and steel, in the- strings of musical instruments. 
• He d<tcribe» the tone as much finer than in instruments in which the 
UHial metals are employed,' and it certainly posseses the almost uoiaiie; 
■ advantage of preservmg iis metallic brdlancy, though surrouoaed. 
bv the CjMtinued deposit of a damp atmosphere,— (Rer- Ency^: 
Oct, 1821,.:1.. . . 

D.n.llzedbyGOOg[C 



III. Comparative Analytit of the Food and Exerement of the If^t' 
vigaie. 

M. Braconnot having collected the excrement ofa DighUngale, widt 
tiie intention of extracting uric aci3 fl-om it, which it contains in (p-eat 
abundance, afberwarde undertook to compare its constituent principles 
with those of the ox's heart upon which tne bird was fed. 

Three hundred parts o£ax* heart jrialded thefoHowingsobitaaces: 

Water SSl-U 

Kbrine, veasels, nerves, cellular membrane, fbt, and phnphate 

oflime , 5*-B& 

Albumen retaining the colouring matter of the blood, phos- 
phate of lime and magnesia Si'2b 

Exbactive matter aoluble in alccAol (oBmaBome) I'TO 

I.actate of potash O-aS 

9bo^>hMe4rf potash. 4i>t6 

Cblnide of potaniURi V^M 

Aa>monuicalMlt and free wid Amoe 

Tbirty-six parts of the excrement of the nightingale yielded ifce 
fbUowing substance* : 

Snper-urate of potash and ammonia 19O0 

Apeculjar tubatance sli^tly aDiiQali»d,.ioliiUe in water, and 

insoluble in alcohol... ,.,.. 12-<X> 

Ferruginous phosphate oTlIme 1*50 

Sulphate of potash ,..^.., ►....,. ^ 1*20 

Rcrorael IflO 

Chloride of potassium , 0^ 

Phosphate of potash and ammonia <..•... 0S9^ 

Unknown coml)ustible acid combined with ammonia ., . O'.'Sff 

Ammoniaco-magnesian phospliate .(K^. 

Free laotic and acetic acid uiout , . O'Iff- 

Muoos .' (fW 

Peculiar black matter, resembling that fqund in urine by M. 

Proust, from 1 to ..., Ocifi 

A browu thick oil readily soluble in alkalies andin alcohol .ftoip 

o?$to : <Hw 

tfuriate of amo)on)a.e«timated at •• • • (KV 

(AiKudca de Cbimie.) 

IV. 4jial^^miutMad.GntmTta. 
:]lfr. Bnmde baa lately BMde a- eoqiparatire analytis of hittelt tajl 
gieen tea, from irindihe flada that " the quantity of astringentsM^ 
tvrpraeipitMble by gdatine ia stMnewhat grcMerin green ^nn in'bla4t' 
Um, though the excesa is by no means ao peat as the compamtl^r 
flavours Mihe twA wouIdleadiMietoexpecl; UaUoappeaisfh^ttbv 
Mitire quantity of soluble matter is greater in greeo than intUidt ><■> 
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a«a;^tM'tUe proportion ot fxtnwiite matter not pred|ritid>le b^ ^flk-' 
■Be l»-e«amtin the latter." 

"•■-SiupfanriCf miiriatio, and acetic addi, but e^wciidly the fitit, o«c»> 
^lippvictpitatef in ioiVuioavboth of black and creen tea, irhich bkv* 
fbepropertiea of cembinadont of tbose acida witn tan. Both inToaia** 
lUao yield, as mig;ht be expeded, abundant black predpitatea, wid)- 
SCllutiaiit of iron ; and when mixed with acetate, or more atpectftBy- 
with subacetate of lead, a bulk^ buff-coloured mgtter is K]Mtat^ 
Itarin^ the remaining 6uid entirely tasteless and colourien. Thia' 
^redpitate waa diShsed through water, and decompoaed by ndirinir- 
etted hydrogen ; it affiirded a aolutloa of tan and extract) bot not apy, 
tiacea of any peculiar principle to which certan medical eficta ofm, 
CBMciaUy ofgreea.teaa could be attributed." 

Mr. Brande obaerreSt ^at there is one property of strong infusions 
•f .tea, befangaig eap^oMly 'to black and gracn, wtm ' 
Mnaamao'the pr saaacc of a disHoct v^etable imaciple; 
ahcy: da p a ah ,: aa Aey- cool, a brown pulverulent p 
jHaaaatknMvh'Ovdin«ryfllterst«Hl 
wddo 



a.taaui w D u re 
tt-fiwdity in w 



ilybe 
,t^ jirecipitate isTory iligbtly ai 
■e oTftom BOP downwards, but it (KaaolTMrwiih.tb* 



r of lOO-Htd 



fcMiiiir<ai Uifiui, whiob ftmisitMl abundant piedpitala 
9£Ma^m», «f aulphato »f iron, of UDriata of dn, ndof ■mM«>«C 
imAt idtaBqpitmqF^beiaftnndtooonainDFtanaia, gdlieaod, an* 
CxtraciiTe matter. 

Hie foUowing table i* given by Mr. Brandeas diowing the raapective 
qnantities of soluble matter in water and alcohol, the w«Sght of Ae 
piws^riM* )^ itinglaM, aad tiw prcpeKian vf inert wooc^ fifan^ 
gmn iDd'WMk tea sfiwiwu prioaai 



OlebVldMdpuftofta. 


adulfeta 


B«M]ch 


ser 


iMKMk- 


gW.h|J«,14..,«ll,. .. 


H 

*t 
S6 

ae 

SI 

as 

St 
36 
95 


M 
43 

43 

42 
41 
S6 
S7 
S5 
M 


si 

99 
86 

m 

M 
■8 

<» 

84 


m 


SittcMOo 


n 


WiMkV* 

Wtfcia. 


<9' 
. 64 

M 
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V. i Bj ssii to wa in .a is |rfb sww .y CWaw— «mI Uyingm. 
"ft^bas been long knovp that' a mixture of cMorine and l i ydi 'C)y m ' 
•nrtbdes'wben exposed to iias Areet aetlen of the sim^ rm. Vae 
order to try if this effect could be produced by the radiation-ofa conv 
uon cnlina^ &s^ ¥v£tm» KUinwn fiUed a conuwon Elfrenca oil- 
bsk (w^ cleaned) half fvU of chlorine gas, and was in tbeaoMf 
Mtrodiwit^ dwhyon^ao in dw pneniaatic cistCTo. **HMr*irai'iwt' 
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only aoiilrtct emaiuttion from the nin, but twea the ^|jj|&«f;!i^)t,i^|l>; 
rendered much feebler than common bva tliick inow^Btorm, which udi- 
<^Tered the skvlight above vith a thick mantle, aad veileit the heavens 
in a singular degree for such a storm. Under theae rtrcunutaDceb. 
^e hydrogen was acercely all introduced before the flatk ex|^odt^ 
with a distinct flame ; portions of the glass stuck in the woodwork at 
the c«]ing of the room, and the face and eyes escaped by being out oi^ 
die direction of the exjpLosion; nothing but the aeck of the flask 
remained in band, lliis occurrence then prores, that a mixture 
of chlorine and hydrogen gas may explode spontaneously in a 
-difiiue light, and even in a very dim light."—( American Journal of 
Science, Vol. S, No. 2, p. 34^.) 

VI. Sulpkato-tricarhonate ^Lead. 
A very fine specimen of carbonate. of lead was racen^' brought 
ftotn Lesdhills, bv Alexander Irviog, Esq. who found it by analysis to 
be a nilphato-caraonate. Upon examining its crystals, I fiid it to, be 
tlxe Bulpliala-tricarboDate of Mr. Brooke. The crystals, which are oC 
eonaider^le size, are acute rhomboids, with deayoges perpendicular, 
to , the axil of the rhomb. They are of a bright •ap.^ieen colour.' 
Upoo examining their optical structure, I find that they have two axas 
m double refraction, the principal one of which is c(»ncideM with tbn 
axil of the rhomb. The sulphato-tricaibonate, there&re^ cannot ban' 
tdhe acute rhomboid fi>riu primitive form, but must belong to the piiiK 
matic system of Mohs. D. B. — Edin. Fbil. Jour. :. ' 

, , VII. Calc-sinter determined to he true Calcareotu Spar. _ 

r .Th«^ev,.Dr. FlemiDg.ofFlisk, tnuuraitled to me lately two^^tect*. 
mens of this substance, with the following remark :." Idsiellar cabt- 
sinter from IVfacalister's Cave in Sky.' I procured these crystals in 
shallow pools in the cave filled with the calcareous water. The indi- 
cations of crystallization are distinct, but the crystals seemto be but in 
progress. The lummits of the crystals of the smallest piece are smooth 
and flat, apd indicate the prisms below to be five'sided, and sometimes 
four-sided. 1 regard these specimens as exceedingly curious^ as they 
are genuine examples of Neptunian calcareous spar. . 2. Aciculorty 
Crystallized fibrous Gale-sinter. — This substance is from the Isle m 
Man ; the specimen from which these fr^ments were separated was 

fiven me by Mr. Stevenson several years ago, and is interesth^ as 
eing a recent aqueous formation." Dr. Fleming adds, " that all the. 
calcareous matter in Macalister's Cave, whatever. be its external form) 
stalactitic, stalagmitic, or encrusting, is all more or less in the state of 
calcareous spar, with the usually foliated structure ; that which Uu in 
the pools or hollows of the caves has its crystalline forms like those ip 
the specimens senL" Upon examining these interesting specimens, I 
succeeded in extracting irom them regular rhombs of calcareous spar, 
having their angles of the same value as the finest specimens of carbon- 
ate of lime. Their double refraction and their polarising force, were 
of the same character and the same intensity as the purest Icelaad^ 
spar. D. B.— (Edin. Phil. Jour.) 

VIII. Neru Mrteraljrom Aachen, near Abenberg. 
Having examined a veiy fine crystal of Stitbite from Aju:hen,. neac[ 
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jUtcnberg, wfakb Mr. Heuland w«s so kind m to transmit to me, I 
luive found it to differ ewentially from all the atiibite*, and even from the 
Bew ^ecies into which Mr. Brooke hu sejtarated the «ub<tancea for^ 
Mierlf ranked under this name. Since I examined Uiii mineral, I tia*« 
leamed that it u considered by Hauy ai a variety of ttiibite, to whicb 
Im gives the name of Duo-vigqumate. D. B. — (Edin. Phil, Jour.) 

IX. On tht Spurs of the Omithorytichtis. 
• Dr. Traill, of Liverpool, has lately had an opportunity of examining 
tke skins of a male and female omithoiynchuc from Neir South Wales. 
Tbe apnn of the male were remarkably strong and sharp, and the per- 
ContioD in them so extremely minute, that it is not surprising that mty 
escaped the notice of the first naturalists who examined them. The 
tubes wen so fine that they would not receive a horse hair, thongb 
dMj admitted fthaman one. — (Edin. Phil. Jour.) 

X. Methods ofhindUng Fire on the Sandmieh Itlands, 
There are various methods of producing fire. In the Caroline 
Islands, a pieca of wood being held fast on Uie ground, another sIlMt 
piece, about a foot and a half long, of the thickness of a thumb, even, 
va if turned, and with the end bluntly rounded off, is held perpendicu- 
Ifvlvover it, and put in motion between the palm of the hand, Kketbe 
nil! used for making chocolate. The motion is at first slow, but i*. 
accumulated, and the pressure increased, when the dust produced by 
the friction collects round the bores, and begins to be ignited. Thia 
dust is the tinder which takes fire. The women of Eap are said to be 
uncommonly clever at this process. In Rndack and the Sandwidi 
Islands, they hold on the nnder piece of wood another piece a span 
Jong, with a Uunt point, at ui angle of about 30 degrees, the point of 
the angle being turned from the person employed. Tliey bold the 
^ecc of wood with both hands, the thumbs below, the fingers above, 
■o that it may press firmly and equally, and thus move il backwards 
and forwards in a straight line, about two or three inches long. When 
the dust that collects in the groove, produced by Lbe point of the stick, 
begins to be heated, the pressure and the rapi^ty of the motion are 
increased. It is to be observed, that in both methods two pieces of 
the same kind of wood are used ; for which purpose, some oi equally 
fine grains, not too hard, and not too soft, are the best. Both methods 
require practice, dexterity, and patience. The process of the Aleu- 
tians is the first of these methods, improved by mechanism. They 
nanage the upright stick in the same manner as the gimlet or borer 
which they employ in their work. They hold and draw the string, 
which is twice wound round it with both hands, the upper end turning 
in a piece of wood, which they hold with their mouth. In this way, I 
hare seen a piece of fir turned on another piece of fir, produce fire in 
a few seconds ; whereas, in general, a much longer time is required. 
The Aleutians also make fire by taking two stones with sulphur rubbed 
on them, which they strike together over dry moss strewed with sul> 
l^ur.— (Kotzebue's Voyage, iii. 259.) 

XL Method of illiantnaUngthe Dial* of Pvhlic Cloch viith Gat. 

Mcasrs. John and Robert Hart, of Glasgow, who have been lon^ 

known to ^e ptA>U<: for their iraent^c ocqoirementa* u w«U w tbcit 
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JttAcUc*] iBfieoiiity, have Erected a totp iogndotu spfnrabu far iUuttlk 
WMng witb.gHthediali of the Tran Cfhurdiaad Poat^offiflcateeptoiai 
Gla^ow. "Tbv^KMratufcoaaltW-ofBNo. t Argaod burner, plan* 
siev feet out from the top ttf the dial, and eBcIos^ in a atuiy bewH 
iphericK] lantern, the front of which ii glazed ; the back fonna a pan^ 
bolic reflector; the dial receives oot onlv the direct, but a oonioik 
•tream of reflected ra^s, &ad jja tlius so brilliaatly illuminaied, that tbe 
houn and hands can be seen with nearly the same distiDCtnesi at a 
4iitaiK» u throush tbQ day.. To maak tbe obtuse ofipeanuice of die 
Itutem, iu bade nas been made to aiMme the form of a tppeod eaglCy.' 
dtore aduch is [placed the city anna, the whols handsoawly «jateuMJ 
flnd gilt. The ^s-pipe and lantem more on an av-tigbt jont, to HMO 
Ae ^tam may be brought clow to the ateeple m cleaning whHP 
mry. Tlie gas ia fint ignited by means of a trun or flm-pp*, 
rforated, that when the gas itsuing from the holes at the ona c«A 
lighted, the holes along the pipe hecom^so, and thus the gas inside 
HieTaotero is kindled as if by a train of dry guopowder; iu this way 
Ihe light mu^t be first comrovmicated either from the street or from tlie 
maapit. The ef&ot of the lighted dial is at once cheerful, pleasant, 
•Dd uaeHU. By a Moaple oanbivancb, tbe clock diaangagea a sn^ 
ieUBt, something similar to the larum in wooden eloeka. ThU shsM- 
Ae gas oock, and instantly estinguisbes tbe K^t." — (Edin, Fhiloft 
JomaL) 



lonerfon 
a lighted 



NEW SCIENTIFIC BOOKS 



Mr. Children has in die press a Tnmilation c^ Professor Berselint't 
Vork'4n> the Use of the Blowpipe in Chemical Andyaes and Mineid»- 
fieal Investigations, with Notes and Mher Additions by himself. H 
will fom an octavo wriuBoe, and be illustrated wiA eagTsrings. 

A oanparative Eatinate <^ tbe Mineral and Mosaical Geolo^c«< 
By'Gmsvdle Petm, Esq. 1 vol. 8vo. 

A Deacviptiaii of the Shetland Islands, comprising an Accowt of 
thev SeoloBT, Scenery, Antiquities, an) Superstitions. By Samiui 
|IM>eit,M]).MPSE. 4to. With Maps and I^ates, 9/. 9«. 

Twelve Esaeya on tbe ProxinuUe Causes of the Aggrente and Ato- 
asio numoosena of the Uiriynve, I%yslctd, Mechanical, Cheraicd, andt 
QrgMiicol. By Sir RicAvd Phillips. Sto. With Plates. 9s. 

A IVeotise on Diseases of the Nervous System. Vol. I. on Con* 
vtdsive and Maniacal Afi^etions. By J. C. Prichard, MD. &c. Svp. 
1ft. 

A Treatise on Diseases of the Chest. Translated from the FrctMb 
of R. T. H. Laennec, MD. By John Forbes, MD. 8vo. I**. 

Th» Bnoydapndia MelrepcJitaBa, or Universid DiotiotM^ of 
K a^ i rfaJ ^ OB wOf^iosliPliia, «0Bipstsing ttw tM-ft|d AArtxitem 
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fpC» FhilnMpbiMl taA A^rfiabrti^ ArrwmMBet. 1l%li .oMMnMtate 
.moA epttralvnew Engravings. Fart V. J^ U. To be contmtM 

regularly till compUtea. 
?Fhe Introductory Lecture of aCoiivie upun Stat« Medioine, deli- 

viered in Mr. Granger's Theatre, Southwuk, Nov. 1, 1S21. By Jo^ 
^liotsoD, MD. &C. Elvo. 2t.6d. 

An Inquiry ibto t^ Opinions Ancient and Modern cuttoanur^litb 

and Orgaiiization. By John Barclay, MD, Lecturer on Aaatomy and 

.Surgery, Fellow of the Ro^al College _ot' Phyeicians, &a. Bvo. 14«.- 

"nte Principles of Medicine on the Plan of the Baooriian f^ilosd' 

pfay. Vd. I. on Febrile a^d Inflarasatoi? Plseases, By R. D, Ha- 
'milton. 8tq. 9s. 
. The Botanu»l Cultivator; or a t^sctical Treatise on. propagating, 

rearing, and preserving, «I1 Descnptions of Plants oulUtated in Ap 

^JjEothouses* Greentiouses, and Gardens, of Great Britsiti. By Robert 

^weet.FX,S. 1vol. I0j.6<^. 

.. , A Treatise on Butbous ^QOts,|>ArticakrIy those heretofomiodudad 

under the Genera Amaryllis, Cyrtanth%, and Pancratium. By the 
,Um. and Rev. Williira Herbert. With eoloored Plates. St. 

A MonograiJiymi the Geius Camellia. By Saninel Curtis, FLS. 
'Xdnie folio. Sl.3f,^a. 6/. 16i. ^. eolpored. 

' I%ysiological Lectures. By John Abernethy. Complete in 1 nL 

, . Assays on Su^wya^id Midwifeiy, with Puoticiil (Xwemiion ana 
LatentCasee. ot James Barlov.' 8vo. 12s. . 

.Uiatoiy of Cultivated Vegetables. By H. IliiJIipa. 3 vols, royal 
,8«o. lLUs.6d. 

Hortus SuburbanuB Londinenais; or, a Cftt^ogue of Plants, mitt 
.nUd in the Neighbourhood of London; arranged aocoidhig.to-tbB 
I.innean System : with tbe Addi^a i>£ the NMurat Orden to wbidi 
itb^balon^ 



Aimcu XIXv 
NEW PATENTS. 



•Owen Gviffith, of Tt-yfiu, Carnarvonshire, Gfent.'; lot ah improve- 

4aeat in the principle and construction of manu&aturing or inaking 
trusses for the cure of ruptures or hernia, in whatsoever port or parla 

.t«f thebody it m»y: be situated.— Oct. 18, ISSQ. 

Thomas Martin and Charles Grafton, of Bimingham, prindi^-ink 

ifnfKtu&ctuceff, , fw'a method of making fine lisht blade, of a Very 
auperior colour, which they call spirit black ; and a new apparatus (ot 

.producit^ the satoe. — 0<A. ^. 

. . Bet\jamin Thompson, of Ayton Cottage, Durfiam, Gent, for a me- 
thod of facilitating tlie conveyance of carriages along iron and ^ood 

jMil-wajrs, truB-ways, and other roads. — Oct. 24. 
. Cmt^ Tuddey, ten. of Kraton-etceet, Bruaswiok-aqnare, cabinet- 
piaker, for certain improvements applicable to window-sashes, eUW* 
■ingle or double hung, fixed or sliding sashes, casements, wiodow 
gutters, and window blinds.— Nov, 1. 
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■ Samuel Hobday, ii Birmlfigham, patent rauSbr«wker, fitr a method 
'«f mannfoctnring the furniture forumbrellas and panuoU, aodofuiut- 
inv the aame together. — Nov. 1. 

John Frederick Archlxrid, Esq. of SeijeadtVinn, Fleet-street, Loo- 
don, for a mode of veutilating close carnages. — 'Nov. 1. 

Richard Wright, of Mount-row, Kent-road, Surry, engineer, ttr 
impcoYementa in the process of distillation. — Nov. 9. 

Ltavid RedmiHid, of Agnes-Circus, Old-street-rosd, MiddleieXf 
engineer, for an improvement in the construction or manufacture (^ 
hi^es for doors.— Nov. 9. 

Frims Areton Egells, of Britaonia-terrace, City-road, Middlesex, 
Oigineer, for certain imnrovements on steam-engines. — Nov. 9. 

William Westley Rit^ards, of Birraineham, gun-maker, for ao im- 
provement in the construction of gun and pistol locks. — Nov. 10. 

James Gardner, of Banbury, Oxfordshire, ironmonger, for a macbtne 
preparatory to melting in the manufacture of tallow, soap, and aa- 
dfes ; and which machine m«y be used for other similar purposes.— 
Nov.9. ^ 

John Bates, of Bradford, Yorkshire, machine- maker, fbr certain 
.machinery for the purpose of feeding furnaces of every description, 
steam-engines, and other bohers, with coal, coke, and fuel of every 
kind. — Nov. 9. 

William Penrose, of Stummorgan^, Yorkshire, miller, far rarioiB 
improvements in the machinery (at propelling vessels, and in vessels so 
propelled. — Nov. 10. 

Bowles Symes, of Llncoln's-inn, Esq. for an expandii^ hydrostatic 
iKston, to resist the pressure of certain fluids, and slide easily in an 
imperfect cylinder. — Nov. 10.' 

Joseph Grout, of Gutter-lane, Chespstde, London, crape manufkc- 
tur^, for a new manufitcture of crape. — Nov. 13. 

Neil Arnott, of Bedford-square, MD, for improvements connected 
with the production and agency of heat in furnaces, steam and air 
engines, distilling, evaporating, and brewing apparatus.— ITov. 14^ 

Richard Macnamara, Esq. of Canterbury-buildings, Lambeth, for 
an improvement in paving, pitching, and covering streets, roads, and 
other places. — Nov. 20- . 

John Collinge, of I>ambeth, engineer, for an improvement in hinges. 
—Not. 22, 

Henry Bobinson Palmer, of Hackney, civil engineer, for improve- 
ments in the conatruction of rail-ways, and tram-roads, and of the 
carriages to be used thereon. — Nov. 22. 

Thomas Parkin, of Skinner-street, Bishopsgate-street, nerchanl, ibc 
an improvement in printing, — Nov. 24. 

William BayUs, jun. of Fainswick, Gloucestershire, cloUiier, far » 
machine for washing and cleansing clothes, — Nov. 27. 

Thomas Motley, of the Strand, patent letter-maker and brass-foun- 
der ; for certain improvements in the construction of candlesticlcs or 
lamps, and in candles to be burnt therein. — Nov. 27. 

Robert Bill, Esq. of Newman-street, Marylebone, for an improve- 
-meiitinthe constructicm of certain descriptions of boats and bareee.^ 
J>ec 5. 
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M£t£OROU)GlCAL TABLE. 
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EEBUBKS. 

Twelfth JKmU.— I. tUiaj. >. Omtf. i. TUihj. i. nna nundngi ninf 
nipht- S. Sbowcni Mou thnndcr in the iftanioan. 0. Yiati cold. 7. nneniDm- 
ing: dii^r ■ftentoon. S, 9, 10. Fine. 11, IS- Cloudy. 13, U, IS. Fine. 
IS. Hue day: niKftif^. it.Tlat*Moiagt nhbi dwaftMiiMBi night iqiwlly. 
19, 19. Hob. 90. fiesTy ihowen at inicTTal* during Hm day : nigbt Monnj, wift 
■ jigkHitng . 81. SnwU lain in the —w w iagi aftnnoon, fine. SS, 83. Fine. 
M. Hairy, SS. Vcryfine, 80. lUiny. liT. Bainy: hail about noon. 9t). Rainy i 
MUC daet about half-faat ons, p. m. 

%■ XUamondiiaianaAablefiicadepaaiaDaf ihebaiMMtaC, -vUqb, fix IiMdMi 
»l iMat, OT fw -ri ii nity t ia niatly -"»--" - f....J- f ~. .^™J Thalawwt aharaliam 
heM ^len, STO in. waa obtained at Tottanham Aom ■ portable buotneU* et&ltt. 
b^efidd'* cnMractiaii, abont fin, a.m. mi the SMi. T^baronietei at tb^Uttn- 
tory *aw>otobaaT(d wbcD at kahnrot point, lie indcxe* of many whed barnnetcni 
jffff^ fjAmA on Ihil oocaaion into the mI fakr part of the bcale, and w«e found in the 
ftoinityof 31 iadua, a dieumetanee whidi oceaaioft w l acme eurioni jmaataop the tup. 
prt»* f~«" iwil<iii J nfthf -nurhtr glain nirti tjii irmthiri Wahai^vo antm of wind of 
any amaeqaeiice afiar Ihk gnat difnaam, wUcb, it (boiU be remaiWi had been 
Mo^ do fbi abaM two weeka. Ilaj^eanby dtapapsra, tbMaliWitatvgf Oebanv 
melfec ma extouirely obMrred at tiw game tine oa the CobtiiMBt, «nd that rery tem- 
fMtuoua WMthn MUaded if^ &r to ths aMUh of out idand. 



KSSULTS. 
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For ibe month S9'5S8 incbea. 

h> the Ibbu prnod, ending the I6lh SQ-WS 

For 15 dayi, «idiag the Sd (mooo tonth) ClhTM 

Fo 18 days, aDdi^thelSdi (meoo north) 3(KI» 

IW 19 dayt, ending the SOtbOntMiiioath) 99«W 

TbarnunnetGri Heanhd^t 

Forthenuadi M-SM' 

For the lanar period........ 43*733 

Fe(30d«y>, diemninSi|^tli£iu :. 45-3K 

Er^wration. ; 1*31 in. 

%iia. MS 

IMiTniwY, AratM. J^vtAoatt, SS, ISK. B.HOVABO. . 
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Article I. 

.^cperiments to determine the Weight of an Atom of A. 

By Thomas ThomBoa, MD. FI&. Regius ProfeMor of Che- 

oustiy in the UniFersity of Glasgow. 

It is not unlikely that the labonr which I have besbomred in 
onUr to render the following experiments aa accurate as 
possible wiC appear to some persons a waste of time. But I 
am of opinion that it is of the greatest importance to determine 
the atomic weights of bodies with the utmost possible precision. 
When this desirable object is gained, the art of analyswi at pre- 
seot so laborious and so uncertain, will be greatly sii^line^ 
BInides, alumina being a constituent so generally fouod, iaciys- 
taOked minerals, an exact knowledge of its atomic, wietarht 
cannot but throw considerable light upon the constitutioii of a 
Tenr numerous and interesting series of crystallized miimals. 

r have examined a considerable number of the aaUs of 
aUinina, hut found none of them fit for my purpose, eKC^ 
ooimnon alum— a salt which crystallizes wiu great ease ani 
ngfUanty, and which can be readily obtained in a state of that 
most perfect parity. It is not sensibly altered by oiposura to. 
tfte air, and may, therefore, he obtaioed widiout difficulty at aJlL 
tunes in the same state. It is wellknown, that alum conmstsoffouc. 
difl^nt constituents, which are always present in it in exactly 
t&a same proportion ; namely, sulphunc add, ahnnina, pota^. 
and. water. The object of my e^^rimente was to detemttie tbe 
~~^^~'^. of each of these constitaents in 100 graitu of altUQ). 

1 may oluenre* hafore detulin^ my (ma Kigatimmil^ tlttf . 
Seriei, vol. hi. h 
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we have a good many analyses of alum. But the one which 
appears to have been made with the greatest care, and which 
uproocbeB nearest the truth, is that of Beraehus^ first given to 
£e pubhc in the Annales de Chimie, vol. Ixxxii. p. 268. The 
tesult of this analysis is as follows : 

Sulphuric acid 34'23 

Alumina lOSS 

Potash 9-81 

Water 46-00 

99-90 

Upon this analysis, it may be requisite to mate a few remarks. 

(1,) His mode of determining the sulphuric acid was to dis- 
solve 100 grains of alum in water, end mecipitate the sulphuric 
acid by means of muriate of barytes. The sulphate of barytes 
obtained weighed exactly 99'765 grains. Now as sulphate of 
barytes is composed of 5 sulphunc acid + 9'75 barytes, it is 
obvious that 99'765 grains of the salt contain only 33*82 grains 
of sulphuric acid instead of 34*23 grains — the quantity stated 
by Berzelius ; so that Berzelius overrates the acid, as found by 
his experiment, by about two-fifths of a grain. I shall show - 
haeafter that the real quantity of sulphuric acid in 100 grains 
of alum is 32'854 grains, ornearty one grain less than the quan- 
tity indicated by Berzehus's experiment. 

(2.) The alumina was obtained Ky dissolving 100 grains of 
adum in water, and precipitating it by ammonia in considerable 
excess. The precipitate was washed and dried in a strong red 
heat. The alumina thus obtained in onfe experiment weighed 
10*86 grains ; in another 10'67 grains. This is very nearly the 
mode which I employed. I would remark only that an excess 
of ammonia is not necessary. If you add simply the quantity 
required to saturate the sulphuric acid united with the alumina, 
Ae whole alumina will be precipitated. The advantage of this 
method is, that little or no alumina will be dissolved by the 
excess of ammonia. Beraelius indeed recovered this portion by ' 
evaporating the ammoniacal liquid to dryness ; but the alumina 
in this case is apt to be carried off with the liquid as it evapo- ' 
rates. This 1 suspect to be the reason of the smalt deficiency of 
idumina in Berzelius's experiments. This deficiency in one 
case was about one-fifth grain; and in the other, two-fifths of a 
grain. These quantities are indeed very small; but they have a 
sensible effect in altering the atomic weight of alumina ; for 
even the smallest of them amounts to nearly two per cent, of (he 
whole weight of the alumina. 

(3.) His mode of obtaining the potash was to digest 100 parts 
of aliim in a phial with carbonate of strontian ana water tin the 
whole sulphate of alumina was decomposed and precioitated. 
Tfae filtered ligoid was evaporated to dryness in a platinam 
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-crucible. The sulphate of potash weighed 18-3 parts ; but was 
fbtind, when dissolved in water, to cootain 0'16 of Bulphate of 
stroDtian ; so that the real quantitr of sulphate of potash 
obtained was 18']5 parts. Now eulpbate of potash is a com- 
puond of five parts acid + six parts potash ; bo that the true 
quantity of potash in 18*15 parts is 9*9 instead of 9-81,a8 stated 
by BerzeliuB. 

(4.) BeraeHus's mode of determining the water of ciystalUza- 
tiOQ in alum was to heat the salt in a platinum crucible over a 
spirit of wine lamp. The loss of weight sustained was always - 
46 per cent. I find that by this method we cannot drive off the 
whole of the water from alum. A small portion still remains' 
wbidi cannot be dissipated, except by the appHcatJon of a red 
heat. The analysis of alum by Berzehus then, when corrected, 
gives us the following results : 

Acid 33-82 

Alumina 10*86 

Potash 9*90 

Water 46-00 

99-68 

leaving a deficiency of almost half a per cent, which, as we shall 
see aiwrwards, was owing to water not driven off by the heat of 
a spirit of winelamp, 

II . 1 shall now relate as concisely as possible the experiments 
^hich I made in order to ascertain the constituents of alum ; 
omitting, as is my usual practice, all the trials which were either 
unsuccessful or not more successful than those which I state. 
On the present occasion, the experiments which I omit were at 
least 10 times more numerous than those which I give ; for I 
employed a great variety of ways to analyze alum, partly to 
check my results by one another, and partly to determine which 
mode of analysis was easiest and most to be depended on. 

1. Sulphuric Acid. — When 60-875 grains of pure alum crys- 
tals are dissolved in water, and the solution mixed with a 
solution of 53 grains of chloride of barium, a white precipitate 
£ills, consisting of sulphate of barytes. After this precipitate 
has subsided, if we test the clear liquid which swims over it by 
means of solutions of glauber salt and muriate of barytes, we 
shall find that it contains no traces either of barytes or of 
sulphuric acid. Consequently the barytes from 63 grains of 
chloride of barium exactly saturates the sulphuric acid in 60*876 
gtains of alum. But the barytes from 63 grains of chloride of 
Barium amounts to exactly 39 grains, or 9*76 x 4 ; but 9*76 
baiytes just saturate 6 sulphuric acid, it is obrious fitim this, 
tiiat 39 grains of barytes will just saturate 20 grains of sulphuric 
xdd; coDsee^aeotly 60*875 grains of alum contain exactly 30 
h2 
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^Bioa of ao^burifi ack) : 100 grains of alum miwt, of coume 
omtain 32*8542 graiae of Bulpburio acid. 

In tbift deUraunation, from the ^at iuaolubility of aulphate. 
of barytes, I believe the Dumber to be correct at leaat to as maoy 
deciouil [daoss as I have given. Ijow Ber^liiu's number (eveu 
^ea corrected) exceeds this by 0*9658 grain. 

2. Water. — ^'Fo determine the weight of water ip alum by, 
direct experiment is attended with difficulties, which, for some 
tifiMf I found insurmountable. Indeed after a vast number of 
attempts, I found such discordance between my results, that I 
was induced to suspect that the water in alum was not a constant!, 
wiaatity, and tbat of consequence tui aiwlysia of this salt per- 
wHy correct was impossible. By d^rees, however, I beaan. 
to suspect the sources of the variance, and a, closer inBpecJj<Hi 
put me on a way of obtaining the water, if not by ouq simp|« 
process, yet by uniting two together. 1 shall give ip the first 
place one or two of ray early resulta, that the reader may per- 
ceive the want of agreement between them. 

(1.) 100 grains of alum exposed for three hours to a. heat of 
600° lost ^'04 grains; or almost a grain less than BerzehuB 
disengaged by means of a spirit lamp. We see from this that 
Berzeuus had applied a heat exceeding 600'' in inteneity. 

(2>) 100 grains of' alum e.xposad to a low rod heat lost 70-72 
grains. Thia^ obviaualy esceeded idl tlie water in the alum^ 
while it appeared to fall short of the water and sulphuric acid 
added togetfaer. For if the water amounts to 46 grains (aad 
from BerzeUus's experinteots it oaniiDt be less) ; the water aacL 
svlphuiic acid united amount:to 77*8542 gnains. 

(3.) 100 grains of alum expoMd to a strong heat in a wind 
foroacs lost 7 1*66 grains. This also falls short of the water and^ 
Bplphuric acid. 

Upon examining: the alumina which ceotained when the resii.- 
dotil matten of experiment (2) was digested in water ; by diasolvs- 
ing it in muriatic acid^. and mixing the solution with, muriata of 
haxfU!9, I obtained a precipitate of sulphate of barytea indicatii^ 
the presence: of little more than 1-10^ of a grain of sulphuno 
aMd. Tko idnmtna from experiment (3) exfmuned in the earns 
may gavo ne traeas' whatever of sulphuric aoid. The soluttoa 
made by digesting distilled water on it (which contained the 
sulphftte of potash from the ahim) being examined, was foiuni 
to give a strong purple tinge to cudbear paper. Of course it 
qontained an excess of alkali. It thus became evident that the 
hmt o£ S' wind furnace is sufficient not onlj^ to drive off all tia. 
mtwraod all the snlphurio acid united to the alumina, but I^a~ 
MHisa a«f«lrtion^of the soIphmiG acid of the sulphate of potadu* 
Qa,pr«oipitatiiig-tlie whole sulphmic acid from; thia s^tioa hff" 
iBefioB-Qi mataaleofbarytesi Ifonnd tbatthequanti^ofsnlphiv- 
iica«idrwhi(^ it contBinBd was aboBtO*8 graiit b^oir the quui^ 
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iity whichthe sulphate of potash in 100 grains of alum onghtto 
contain. This 0*8 grain had heen dissipated by the heat ofthe 
"wind furnace ilrom the sulphate of potash, ana had rendered it 
Blkaltne. 

These facts sn^ested a method of determining the quantity 
of water in alum, and upon putting it in practice, IToundth&t 
ihe process, when repeated carefiiffy, gave me always the Tery 
same result. Instead of 100 grains of alum, I employed in pre- 
ference 60-876 grains. 

My method was this : I exposed 60-875 grains of alum to 
an intense red heat in a wind fomace in a platinum crucible 
■which I had previously weighed. The loss of we^;ht sustained 
was 43*62 grains, lue residual matter in the crucible was 
digested in distilled water. The clear solution was separattfd 
from the alumina by the filter, and the filter was washed'wil9i 
'distilled water till the liquid ceased to be affected by miniate of 
baiytes. The solution tnus obtained was concentrated ontlie 
'Sand-bath, and then precipitated by muriate of barytes. The 
Bulphate of barytes obtained, after being washed, dried, and 
lieated to redness, weighed 13'28 grains, which is equivalent to 
■4'504 grains of sulphuric acid. If we add Uiis weight of 8ul- 
phnric acid to the 43'62 grains driven off by heat, we obtaJQ 
48' 124 grains as the weight of the whole water and sulphuric 
acid contained in the 60'875 grains of alum. If from this quan- 
'tity we deduct 20 grains, formerly shown to be the weight of ^e 
sulphuric acid, there remain 28 124 grains of water. A repeti- 
tion <if this experiment gave the very same result. 

Should any person thint of repeating this experrment, he 
must be on his guard not to use filtering p^ier till it has been 
digested for some time in distilled watery for I was once or 
twice deceived by using a filtering paper, which eshibited traces 
of sulphuric acid. I was puzzled at getting more sulphate of 
barytes than I ought to have had. The excess indeed was vety 
sm&ll ; hut it prevented that exactcoiucidence between different 
experimeDts which I was anxious to obtain. 

TTie reader will please to observe, that 28-124 ahnoat exactiy 
coincides with the weight of 25 atoms of water ; for 1-126 x 25 
= 28-125, My number is only TTiTT* '^ss than this quantity. 
Sorely then 1 am vrarranted in concluding that 60'875 parts t)f 
ahmi contain exactly 26 atoms, or 28-125 parts of water : 100 

?arts of alum then contain 46-2012 parts of water, which is 
■2012 more than the quantity detected by Beraelins. 
3. Potash. — To determine the potash contained in alum,. I 
Tonnd that an easier process than that of Berzelius cave resims 
ftilly as accurate. 100 grains of alum were exposed in a plsii- 
num crucible to a moderate heat on the sand-bath till the witter 
of crystallizatioi] was dissipated. The crucible was then kept 
"tot halfan hofflrln a red heat. Distilled water Was now poured 
i^oD'the mass remaining in the crucible insuccessive potttoUB, 
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. and digested on it till it ceased to take op any thing. The 
aqueous solution thus obtained being evaporated to dryness, the 
smpbate of potash remaining weighed 18-09 giuine. On dis- 
solving the sulphate of potash in water, and pouring ammooia 

. into the solution, a slight opalescence was perceptible, indicating 
that the salt was not absolutely free from sulpnate of alumina. 
It was not possible to collect, far less to weigh, the extremely 
minute portion of alumina thus disengaged. But by disaglving 
small quantities of sulphate of alumina in water, and throwing 
down the alumina by means of ammonia, I was enabled to con- 
clude that the sulphate of alumina mixed with the sulphate of 
potash frOm the 100 grains of alum amounted very nearly to 0*02 
grain. Deducting this from the 18-09 actually found, there 
remmn 18*07 grains for the sulphate of potash really contained 
in 100 grains of alum cr^tab. Now 100 : 60-875 :: 18-07 : 
11-0001T25. This last number differs so little from 11 that 
there can be no hesitation in adopting 11 as the true quantity. 
Had I made my experiments on 60-875' grains of alum instead 
of 100, and obtained so near a coincidence, I would not have 
regarded myself as at liberty to consider the weight obtained 
as differing from 1 1 grains ; because the sources oferror are too 
numerous to make it at all Ukely that the sixth decimal hgure 
can be depended on. 

Eleven grains then is the quantity of sulphate of potash con- 
tained in 60-875 grains of alum. Now 11 sulphate of potash are 
composed of 5 sulphuric acid + 6 potash. Thus exactly one- 
fourth part of the sulphuric acid in alum is united to the potash. 

. And the weight of potash contained in 60-876 parts of alum is 
6, or an atom of potash. 

4. Alumina. — ^From the preceding experiments, it is evident 
that three-fourths of the sulphuric acid in alum are united to the 
alumina. This in 100 grains of alum amounts to 24-64 grains. 
I calculated the weight of carbonate of potash, carbonate of soda, 
and carbonate of ammonia, just sufficient to saturate 24-64 grs. 
of sulphuric acid. Each of these quantities was added to 100 
grains of alum previously dissolved in distilled water, and the 
whole was well agitated till all action was at an end. By thi^ 
addition, the alumina was completely precipitated from the solu- 
tion, while no excess of any of the alkalies could be detected 
after the precipitation in any of the residual liquids, except of 
the ammonia, which I had added slightly in excess ; from the 
carbonate containing rather more ammonia than I had supposed 
it to do. To obtain the whole alumina from each of these 
liquids, the method which I employed w^ this : I took three 
pairs of double filters, each filter in every pair being exactly 
of the same weight. The two filters constituting each pair were 
placed the one within the other, and put into glass funnels iit 
the usual way. Into the first pair 1 poured tfaa liquid contain- 
ing the alumina separated by means of the carbonate of potash^ 
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. .that by carban&te of soda iato the Becond pair, and that br car- 
. booate of ammODia into the third. The alumina on each pair 
was edulcorated by distilled water till the water which passed 
through ceased to produce any effect on muriate of barytea. 
The mters were then allowed to dry in the open air. When aa 
dry as they could he made in tliis way, the two filters constitut- 
ing each pair were separated from each other. The outermost 
-was pnt into one of the scales of the balance, and the innermost 
still containing the whole alumina was put into the other. As 
. the two filters were exactly of the same weight, it was easy to 
determine the exact weight of the alumina. A portion of the 
alumina tlius weighed was now detached from the filtei', and 
exposed to a strong red heat in a platinum crucible ; and front 
the loss of weight which it sustained, it was easy to deduce the 
loss of weight which the whole alumina would have sustained 
had it been subjected to the same process. The following are 
- the results of these experiments : 

(1.) The alumina precipitated by the carbonate of potash 
weighed 24-69 grains. When heated to redness, it was reduced 
to 10-988 grains. 

(3.) The alumina precipitated by the carbonate of soda 
weighed 24*34 grains. When heated to redness, it was reduced 
to 10-82 grains. 

(3.) The alumina prec^itated by the carbonate of ammonia 
. weighed 30-44 grains. When heated to redness, it was reduced 
to irS9 grains. It is right to mention that the ^ight excess of 
ammonia had dissolved a minute portion of ^e alumina. Thi» 
was obtained by evaporation, and is included in the preceding 
. quantity. The liquid precipitated by the carbonates of pota^ 
and soda afforded no traces of alumina. 

The mean of these three experiments gives 11*066 grains for 
the alumina contained in 100 grains of alum. 

These three experiments were repeated with very nearly the 
same result; the only difference was, that the alumina precipi- 
tated by carbonate of ammonia weighed 1 1-48 grains instead of 
11*39 grains, which was tlie quantity obtained the first time. 
This makes the mean of the three last experiments L1'096 grs. 

The mean of all the six experiments '(which must come very 
near the truth) is 11-081 grains of alumina in 100 grains of alma. 
Hence 60-875 grains of aTum must contain 6-7455S875 grains of 
alumina. This quantity of alumina was in combination with 15 
eraios of sulphuric acid, which is equivalent to three atoms of 
uat acid. Now sulphate of alumina, as I have ascertained by 
experiment, is a white salt, having an acid and astringent teste 
similar to alum, and reddening vegetable blues as powerfully 
as that salt. It does not owe this property to any excess of 
sulphuric acid ; for it retains it after repeated digestions ip 
, alcohol. Hance there can be no doubt that it la a confound ■■\£ 
an atom of acid and aa atom of alumiiui. 

D.n.llzedbyGOOg[C 
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Ttte time «tou» of-sulfAtnric acid then must be combined 'vAfli 

tlvee Ktoms of alaminfi. OonBeqoently 6'74655875 most be 

equiTalMit to three atoms of alumioa ; hut —5 = 2-3485, 

a. number Which wotild T^resent the Weight of an atom z>f 
alumina if my experiments had been perfectly accarate. Bat it 
is easy to show that my number is r—:th part too smaU, and that 

'fte true wei^t of an atom of alumina is 2*25. 

For ^s purpose let us take the constituents of 60*875 gndna 
of ahim as determined by the preceding experiments. 

Sulphuric acid 20-OOQ or 4 atoms 

Water. 28125 26 atoms 

Potosh 6-000 1 atom 

Almnma. 6-745 3 atoms 



Total 60-875 

Tbere is obviously a loes Eunonntii^ to 0-005 of a gnm. If 
we add this to the alumina, it will maEe the three atontB of it to 
'w^h 6-7'fi ; and consequently the weight of 1 attna wiQ be- 
3*85. Now as the weight of an atom of sulphuric acid, potaiii, 
and water, is known with precision, it is ODvious that we ktu 
«aQ only fall upcm the alumina. Hence there can be no doalrt 
lb»t the true quantity of aluemta contained in 30-675 gretsa gf 
item is 6-75, and th^ an atom of idumina iwctghB exactly S-flS. 
A\am then is composed of 

4 atoms suiphnim acid n :20-O 

3 atoms idonina '6-75 

1 atom pota^. 6*0 

25 stoma water,..- 28-125 

60875 

So thstthe weight of an integral particle of alum is fiO-87S. 

We may represent the composition of alum in a different waj, 
asfoHowa: 

3 ^;<Mns su^bate of alumina ....... . 21*75 

Intota aulfJiate of potash ... ,.,,.. 11-0 
25 atwns water . . , ,,...,.. 28-125 

60-876 

These prtfportions are more ccmvenrent for calouletion tbtt 
-the usdbI mode of representing the constkuents of 100 gitiuef 
-alam. However, forthe sake of those who -prefetthBttirHtoofi, 
I shall state the centesintid -constitiieBts otmm vt ft^ofm t 
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W2B-3 Weight of an Atom of Alumina. 

Salphuric acid. 32-8542 

Alusaina 11-0682 

Potash 9-8562 

Water. 46-2012 



Of it may be stated in thin way : 

Sulphate of almnina 36'72885 

Sulphate of potash 18-06976 

Water 46-20123 



But it is much more convenient in general, because we mte not 
IKrpksed by a grvat number of decimal places, to ei^l<^ in «ur 
icalculations the WBigbt of an atom of the salt. The atomic 
weight of an integral particle of any salt never can contain more 
than three decimal places. When the atoms of water in it are 
zepresented by an even number, then the decimal places never 
c*a eioeed two. 

It has been alleged that alum owes its property of reddenu^ 
vegetable bluas to a quantity of bisulphate of potash which it 
-contains ; and this opinion has been suj^rted by the foUewii^ 
«l]>erimeiit : Mix together solutions of sulphate of alumina -eoo 
-swpbate of potash — a prerapitate, it is said, ap^ais. Hene«it 
is alleged that the sulphate of potash is converted into bisul- 
fdtateoi' potash, and that the alumina thus parUy dejimW-^f 
atrid becomes iaaoluble, and Occasions the precipitate. 1 Jmw 
repeated this experiment with all possiUe care, and with saks in 
a«tate of pmiity. I never could obtain any immediate pzeoqii- 
tate whatever ^ but when the mised liquid was allowed to reaiam 
tor 24 hours, theve was always a deposit of alum oiyatals. We 
base, therefcwe, no evidence whatever of the presence of bisuJ- 
pfaate of potash in alum ; and the preceding experiments •i(& 
quite incompatible with such asii^oaition. 



Article II. 

On certain Saline Solutions which may be coaled without Ctys- 
ttiliization ; 'hut depatit Crystals when agitated. By miomas 
Thomson, MD. PRS. Regius Professor of Chemistry in dre 
Unirersfty of Glasgow. 

It has 'been long known to chemists that a saturated aolatnti 
"tif -afltphate of soda ia a well corked ])hial may be cooled iomtt 
to Uie ciUiinnin iempenttdre of -^ attoosphcre witlioTit the depo* 
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ntion of any crystals. But the moment we take out the stt^ 
per, the excess of sulphate of soda separates in a fibrous form, 
80 that the whole liquid assumes the appearance of an opaque 
solid, while at the same time Its temperature risea. I am not 
aware that any person has hitherto attempted to give a satis^- 
tory explanation of this phenomenon. 

There are two salts which possess this property to a consider- 
able extent; carbonate of soda, and sulphate of soda. Probabty 
there are more, but these are the two which I have examined 
-with attention. With sulphate of soda, the phenomenon never 
iails ; but when we employ carbonate of soda, the success 
depends entirely upon the temperature. If we can cool down 
the solution belotv 50°, the success is certain; but at higher 
temperatures than 50", the crystals are not deposited imme- 
diately, though they generally appear in a few hours. The 
crystals formed are very different in these two liquids. In the 
-solutions of carbonate of soda, the crystals appear at the sur- 
face in the form of small stars, not unlike flakes of snow. These '^ 
fall slowly through the liquid, giving the appearance of a shower 
-of crystals. The deposition goes on for some minutes, and the 
crys^s accumulate at the bottom of the phial, and at last fill it 
for rather more than one-third of the portion occupied by the 
liquid. The sulphate of soda begins likewise to crystallize at 
the surface of the liquid ; but the crystals are so abundant, that 
the whole surface becomes at once solid, and this crystallizatioD 
-goes on slowly till it reaches the bottom of the phial in about a 
ijuarter of a minute. The crystals thus formed put one very 
much in mind of the fibrous variety of sulphate of lime. The 

' -crystals gradually sink towards the bottom of the phial, and in 
two or three days constitute a solid mass occnpyin? at least 

' four-filths of the liquid, while the remaining fifth is a clear 
transparent hquid occupying the upper part ofthe phial. 

To enable us to understand the nature of the phenomenon 
more accurately, let us examine each of the two solutions & 
4ittle more closely. 

1. Carbonate of soda is a salt composed of 

1 atom carbonic acid = 2'75 

1 atom soda = 4'0 

11 atoms water = 12-376 f' 

ia-125 

When heated, the water of crystaUization is sofficient to cause 
It to run into a liquid. When exposed to the temperature of 
about 400°, it gradually loses the whole of its water, and is 
converted into a hard, white, dry, saline mass, which dissolveft 
in water much more slowly than the crystals. It is scarcely 
necessary to remark, that both the anhydrous aad crystalliied 
aalts are much more soluble in hot water than cold water. 

y-jt.hk ^ <*>-<- *^. •,.„.„„, Google 
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I tbiew^ the whole of the liquid and crystala upon a. cotton 
cloth. AAer the liquid had passed through, the cloth contain- 
ing the crystals was suhjected to pressure between folds of filtet- 
ing^ paper as long as it imparted moisture to the paper. The 
cloth with the crystals was then exposed to a gentle heat, 
which was gradudly augmented till all the water of crystalliza- 
tion was driven off. The anhydrous salt obtained in this 
manner weighed 123' \5 grains, or ^^ part of the salt, Ifow the 
water of crystallization belonging to 123'15 grains of anhydrous 
carbonate of soda is 223-6 grains. 

As the crystals were deposited, the temperaturo of the mixture 
was augmented by 14°, as accurately as I could determine. 
The weight of the glass phial in which the solution was kept was 
1351*7 grains. Biit the 'specific heat of glass is as nearly as 
possible one-fifth of that of water. Instead of the glass, there- 
fore, we may substitute a quantity of water equal to one-fifth of 
the weight of the glass, or 270-3 gr. Tlie specific heat of a 
. saturated solution of carbonate of soda is very nearly 0-75. We 
may, therefore, substitute for the solution a quantity of water 
weighing just three-fourths of our liquid, or 1879-2 grains. This, 
with the water representing the glass, makes a total of 2149*6 
gcains. Now the water of crystallization of the crystals which 
were deposited (223-6 grains) constitute ^^ part of the whole. 

Now if we suppose that this water during the crystallizatioD 
of the salt patted with the whole of its latent heat amounting to 
140°, and that this was the cause of the augmentation of tem- 
perature observed ; it is obvious that the temperature of the 

liquid would have been elevated ^^^ == 14'46°. 

Though this is almost half a degree higher than the elevation 
of temperature which I observed, I have no doubt that the 
latent heat of the water of crystallization of the salt deposited 
was the sole source of the heat observed. For my experiment 
was exposed to two sources of error, which I could not com- 
pletely obviate, and both of which had a tendency to make the 
^latent heat of rfie water of crystallization appear higher than the 
augmentation of temperature observed. 

1. The sail took nearly three minutes before it was all depo- 
sited, and during all that time, the temperature of the liquid was 
augmenting. But as it was about 14° higher than the sunouiid- 
ing atmosphere, it is obvious that a portion of the heat must 
have been dissipated before it reached its maximum ; conse- 
quently the augmentation of temperature which I observed diast 
have been a little less than the truth. 

S. The crystals of carbonate of soda which I collected on the 
cotton cloth were exceedingly small, and they contained a great 
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deal of the liquid within their interstices. This liquid! endea- 
Toured to get rid of by means of filtering paper, wnicli imbibsd 
it; but after the crystals were rendered as dry as possible Iw 
thia means, they were dtill far from being perfectly so. A small 
portion of liquid must still have been contained within the intet- 
stices of the tirystals. Now this liquid still held a consi- 
derable quantity of carbonate of soda in solution. Hence the 
weigfat of anhydrous carbonate which I obtained mint hove 
some^at exceeded the tiuth. Had the quantity been such that 
the water of crystallization which it contained amounted to 
'~ ii»tead of-r;^, then the elevatiaa of temperatai« obaelred 
would have been exactly equal to the latent heat. 

I have no doubt that these two sources of error taken toge- 
iber are the cause of the small difference of half a degree 
letween the theoretical and practical results. 

When the liquid from which the crystals of carbonate ofsodu 
tad been deposited was set aside for two or three days, an addi- 
tional crop of crystals separated from it. These crystals were 
weighed, and found to amount to 214-6 grains, which is equiva- 
lent to 76-89 grains of the dry salt. Thus it appears that 8-13tiis 
of the surplus salt are deposited immediately m crystals, white 
the remaming 5-13ths remain in solution ; but are notwith- 
standing deposited in the course of two or three days in the 
state ofciystals. Thus the liquid was at last reduced to the 
state of a saturated solution at 60°. 

2. Sulphate of soda is a salt composed of 

1 atom sulphuric acid e±: 5*0 

1 atom soda .r. ....... . 4*0 

10 atoms water. 1 1'26 

20-25 

When heated moderately, its water of crystallization is saffi- 
uent to cause it to liquefy. Gay-Lussac has shown that water 
of the temperature 106° dissolves a maximum of this salt, ana~ 
that the solubility diminishes when the temperature is increased. 
1 have reasons for believing that carbonate of soda is distin- 
eutsfaed by a similar proper^, but ite maximum point of solubi- 
JUtvis as high as 120°. At that temperature water is capable of 
taKiqgup a greater quantity of the anhydrous cafbonate than at 
160°. 

To form a solution of sulphate of soda capable of ciystallizinlg^ 
When agitated, we have on^ to dissolve 61 parts of the crystal- 
lized sm in 49 parts of water; or, which is the same thing, 
^-44 parts of the anhydrous salt in 77-56 parts of water ; Or 
'28-91 parts of the anhvdrous salt in 100 parts of water. This 
constitutes a saturated solution at the temperature of 88-25*'. 
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live attempt to make a solution coatainiog a greater propor- 
tioQ of ^t tban that juat atated, we shall tind tlutt it cannot be- 
«tooled down without depositing crystals. The specific gravksr 
of the above Bolutioa at 87° is 1*1995. I have never been able 
tjO detemune the specific gravity at 60°, but think it likely that 
attlrat temperature it would be 1*226. 

When the above solution is cooled down to about 60° in «. 
w^-oork^d. phial, if we draw the cork, a copious deposition of 
fibrous orystaU make . their appearance or the surface of the^ 
Hqiiid^, Bud the crystallization in about half a minute ezteadv. 
ttuvn^' the whole Hquid, conv^iing it into a Bemitraneparaqt, 
^roua white SQlid, while iu the mewi time the tempecatuie of th»- 
, whole nses, as nearly aa L have been able to determine,. 24" of 

I Fahrenheit. 

' Ono hundred ^aina of the residual liquid after the separatioai 

of the crystals being evaporated to dr^ess left 8*62 graios o£ 
a&hydrous suljJiate of soda. Hence it is obvious uiat thi», 
l|auid i% a compound of 100 parts of water + 9*43 parts o£ 
anhydrous sulphate. We see Irom this that very neany two- 
' thirds, of the whole salt in solution had been deposited in crys- 

I tals by an instantaneous crystallization. 

Ita an expenment which. I made, the wei^it of tfae glaober 
i Bidt aolutiea was. 2118 grains; and the wei^t of the phial ia- 

whtchit was, amounted to 1032 grains. 

,, The whole mlphate of soda m the liquid, sapposing it iaa. 
j^, /ci^tallized sulg, was 1070 ^grains. Of this quantity,^ tm»> 

tlurds, or 713 gralna, were' deposited in'fibroua cmtals. ~I^)w "*■ 
. t^ water of oiyst^tizatioa in this quantity of aaU amoimts t(K 
*r ve^. nnirly 399 grains. 

fy Tha^ specifio heat of a solution of glBubcr saltis ^>oiit 0-73. 
'' We may, therefore, conaidec tlie 2118 gnunt of the solution as 
Kyf Bipdmiaat to ld46 grains of water. If we reckon Ae specific 
- ( Inat of the phial 0*2, we ntay consider it as equivalent to 20fi 
J '■ gniaaof watei^ both of which together amount to 1752 grain*. 
., ; HoW' 390' ^ains (the water of crystallisation of the salt)- coDstiH' « 
i '°'® ^Bi **'^ 1752, grains. Hence we obtain the amount of tha * 
'< -' Ibaat evolved by tfae watepo0<»y«t«Uiaation. If we mnlti^ 24*; « 
^: g {(tfae numbw pf dsgr«e»^ of rise of temperature) by 4*39, tb»' / 
' ,^ product is 105-36*. y 

<^ ft~w^d^ppear«'<h)rarAi8,''th'tit'lirer*waler.o£j:i:|»taIlia^»ii-^ 
^' ^ does not, in the act of solidification, part with the whole of its 
latent heat, but only with about three-fourths of it. But a phe- 
nomenon which always has taken place in all my experimenta 
on this subject (and they have been numerous) enables us to 
account for this apparent diminution of heat in a satisfactory 
manner. When the phial containing the fibrous crystak mixed 
with liquid ia set aside for some days, the crystals subside, and 
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a portion of clear Uquid swims over them. Now if we examiae 
the crystals, we shall find that the lower part of them is still 
fibrous ; but just under the liC]uid portion, there is a stratum of 
regular priamatic crystals of sulphate of soda. It is obvious 
from this, that the whole salt aid not. separate in crystals at 
first. An additional quantity was obviously deposited after- 
wards. Hence 1 overrated the weight of the salt deposited in a 
fibrous state, and consequently the weight of its water of crystal- 
lization. Nor is it difficult to see the reason of this. ITie 
increased temperature of the liquid (amounting to 24°) will of 
course prevent the whole surplus salt from being deposited till 
the liquid cools. I have not been able to determine the weight 
of this second crop of crystals (as I did with respect to the solu- " 
tion of carbonate of soda); but from their appearance, they 
cannot amount to a smaller proportion than one-fourth of the 
whole mass of crystals deposited. Hence we have reason to 
conclude, that the weight or the fibrous crystals at first deposited 
was only 530 grains, instead of 713 grains. Now the water of 
cry stallna tion of this quantity of salt is about 300 grains, consti- 
tuting j^ of the whole mass. Now 6-83 x 24 = 139-92. 

From this statement there seems no reason to doubt that the 
water of crystallization of the salt which crystallizes gives out its 
latent heat, and that this evolution is the cause of the augmen- 
tation of temperature observed, though the differe nce of solubi- 
lity has not been hitherto accurately determined^ It witl appear\ 
'^Irom what ibllows, that 'at the temper&Wir^ ^1 i5o°, 100 parts of I 
water dissolve about 14*5 parts of the dry salt, which is equiva- j 
lent to 48'01 parts of the salt in crvBtals ; while at the temper- i 
atnre of 98°, 100 parts of water taite up 23-69 parts of the dry i 
salt, equivaledt to about 67*11 parts of the crystals. 

To fonn a solution of carbonate of soda which deposite crys- 
tals when cooled down to 50° (on taking out the stopper) we 
have only to dissolve an ounce troy of the dry salt in 4-22 ounces 
of water. Now this is the same Uiing as dissolving 23-69 parts 
of the dry salt in 100 parts of water. When the above solution 
is cooled down to 50°, and the cork of the phial is drawn, a 
copious precipitate of small crystals in stars takes place, and the i 
temperature of the solution is elevated, as nearly as I could j 
determine, 14°. 
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Banmutet. ' 

Highest, /an: 5J:" Wind, E ........ r 30-50 

Lowest, Dec. 28. Wind,SE. .„....., '..... 27-86 

Highest, Aug. 22. Wnd, St 73 

Lowest, Jan. 1 and 2. Wind, NE and SE 26 

Common Thenaomiter. 

Highest, Aug. 25. Wind.S i.... 71 

Lowest, Jan. 1. Wind, NE..... 26 

Obtervationa. 

Jan. 1 . — Weather fine and clear, with a sharp frost ; 2d and 
3d a fall of mow, Tt^icb continued at iotarraJa throughout those 
days, but disappeared on the night of the 4th; from 6th to 20th^ 
rainy, showery, and misty. The remainder of the month very 
fine. 

Feb. — This month, with the exception of three days, was very 
fine, and remarkable for the height of the mercury, in the baro- 
meter, which stood above 30'00 for tv/enti/'three smcessive days. 
There are' but tymijutances in thekst three years, in any month, 
wherein the mercury stood above 30'00 more than eleven days, 
and those not in succession. 

March. — In general, wet and stormy. On the 26tb, it blew a 
strong gale from tho ^W, with bestvyMun; between eight and 
nine o'clock at nigbt, the wind ludaQnly shifted to the NW, 
blowing a hurricane. 

vljjrt/.— Thi^B month, like the foimer, was wet and stormy ; 
some heavy hail showers, with thunder and lightning. 

May. — Also wet and unseasonable. 

June.— In general,-* very tine month. 

July. — Like the former. 

August, Septemier, and Oc/ofier.— Almost constimt rain, with 
heavy gales of wind, accompanied by thunder and lightning. 

December J — TTiis month might have been added to the former 
three, but it was necessary to remaTk,.that onthe 28tli, the mer- 
cury in the barometer fell to 27'86, being 00-43 lower than it had 
fallen for the last four yeu's (oQ the 4th of March, 1818, it stood 
at 28*28), and it has been asserted by persons who have been 
in the constant habit of observing the fmctuationa of the mercury 
for nearly 40 years, that they never saw it so low. It may be 
proper to remarkjthat the (rfjaervatioos teSex to the commoa 
upright barowetrfl^ 
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Rmnt tfe.for Thrte Yean. 

Watdty.* Di7d^ Rain in indxi. Praniling «il>d> 

1819.— 181 184 23-83 W 

1890—137 229 16-15 NW 

1821.— 185 180 32-51 SW 

Means 167 lii 26-166 

Note by Dr. Forbes. — The raia-gaage made use of in Mr. 
Giddy'a obBeiratioiis is placed on the top of a chimney (not 
overlooked by any heighbouring buildings) about 46 feet from 
the ground. The following ■(- are the average results of two 
gu^ea (the one kept by Mr. Boase, the other oy myself) placed 
on tne ground, several hundred yards apart, ana also some hun- 
dred yards respectively, from the site of Mr. Giddy's. A com- 
Sarison of their results (which accord very exactly with those of 
Ir. G.'s), shows their coincidence with ionner observations of a 
Uke kind (see Howard's Climate of London, vol. i. tab. 66), and 
points out the absolute necessity of noting the local circum- 
staucea of the pluviameter in every tabular record of the rain. 



Atialysis of a Native 'Phosphatt of Copper from the Rltitie. 
By Francis Lnnn, BA. FR8. of St. John^s College, Cambridge.| 

Among the analyses of Klaproth^ts one of a phosphate of 
copper from the Fimeberg, near Rheinbreitenbach, on the 
Rhine : the mineral had long been mistaken for malachite, from 
its external resemblance, 'fhe German chemist obtained as his 
result 

■ Wrtdi^icHnpidMnimiBy, ihowoj, BMnrr, iiidilioMbivbUibMlfelL 

tMuch 8'M 

AntU 8-ea 

pi^ S-« 

June , l'S5 

Jidy I-6S 

AuguR.... 4-11 

StfUaiitr 4-M 

October ft'ST 

November ; : 9-19 ' 



Total 48-« 

Two Bat meodu of tbe jttx not oated. 

% ^KtjnlheTinntwtiaDi^thcGnnbhdgsPUlMO^uaJSixietjr finlSSI. 
4 BoMIge lUT ChemiKcn, iii. £06. 
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Oxide of copper 6813 

Phosphoric acid 30*95 

And this analysis has been adopted by Hauy, .Erogniart, Hiom- 
son, Jameson, Phillips, and in short copied into every mineralo- 
gical classification which has appeared. . Its accuracy, has been 
aoubted,* it is true : for water to the amount of 15 per cent, is 
overlooked ; but the rarity of tlie Bubstaace has prevented che- 
mists from subjecting it to a new examination. 

Having latefy received some copper ores brought from a mine 
at Erpel, nuar the town of Bonn,j among these were specimens 
of the mineral in question. In mineralogical characters it agrees 
with the description of Klaproth. 

In colour it is emerald green, but shaded and streaked with 
black green, and to this colour the external natural surface 
approaches ; it is opaque, its powder is verdegris green, it has a 
diverging striated texture, and a silky lustre ; the specific 
gravity of one very pure fragment was 4'2 ; its haj-dnesS is rather 
beyond that of malachite. It was in no instance crystallized, 
although on the external surface of some specimens an imperfect 
tendency to crystallization was perceptible. It occurs massive 
in a white opaque quartz rock, in places shghtly tinged by oxide 
of iron ; and it is soluble in nitric acid. By exposure to a red 
heat in a close crucible, it becomes of a dart olive-green colour, 
and the powder increases considerably in bulk. Before the 
blowpipe on charcoal, it readily fuses into a reddish black slag, 
adhering to the charcoal, and by the addition of carbonate of 
soda, it IS reduced to a bead of pure copper. 

In some specimens, it is accompanied by crystals of phos- 
phate of lead. 

' Although the elements of this mineral are not numerous, yet 
wherever phosphoric acid enters, considerable caution is neces- 
sary to ensure correct analytical results : nothing can more fully 
prove this than the discordancies between the results obtained 
by two of the most expert analysts. Professors Thomson and 
BerzeliuB, and yet both have exerted their utmost skill on this 
very subject. 

It was necessary to make several previous trials to find out a 
precipitant which might be depended upon ; or rather, to find 
out the mode of Using any of the old ones which would produce 
<accordant results. These trials were .made upon anhydrous 
phosphate of soda by barytes, lime, and the s^ts of lead. I 
need not repeat a tedious course of experiments, but may men- 

• L'aiwlysG de M, EkptMli n'indique paa que I'ewi cntie Haa la conpodtiaD de ce 
phospliUe, cependanc it en contient una qiuntiti mu oqi^inb)*; &c. &c. Cette 
cbc<HuUDce jette douie but I'murtitade it ruwlne di Slaptoth ; die meiite bust 
d'etici^t^. licTzcliiii. Nov. ijj'it. p. S4e. Paris, IB19. 

■f- For tboe very fine spedmens, I am indebted to GMngtSMuuJKcttiEtq.Biooke 
Houte, Norfulk. 



,v Google 



,1822.] Mr. turn on Native Phoiphate ofOtpper. :181 

tion the results: the objection to the earthy salts is that unless 
the solution be most strictly neutral, oi even rather alkaline, a 
Tciy small quantfty of the phosphoric acid enters into insoluble 
combiaation ; these/ £he'relbre, would not answer the intended 
purpose, because at the very point when the reagent would be 
useml, the oiigiqal salt was itself precipitated. 
' To the salts of lead then we must h^ve recourse : the muriate 
appears to have the preference with Berzelius,* and with this 
salt accordant results may be obtained ; but both the saline 
solutions must be most strictly neutral, and the very low desree 
of solubility of muriate of lead after it has once been crystallized, 
is a considerable practical IncooTenience. With the niti-ate of 
lead I could obtain unvarying results ; it is easily crystallizedj 
and, when carefully washed and redissolved, is perfectly neutral, 
and of high solubility. 

In both the above methods, it is adfdseable to ensure accuracy, 
that no more of the aolutioa of the. salt of lead be added than is 
necessary to separate (he phosphoric acid ; and the precipitate 
must be boiled in water, by which means the combination of acid 
mentioned by Berzelius f may be avoided. 

Attalyns. 

A portion of the mineral free from an^ foreign ingredient was 
reduced to a fine powder : this, after being dned at the temper- 
ature of 212", was of a verdegris green colour, and weighed 28-7 
grains. By subjecting it to a low red heat in a platinum crucible, 
it became olive-green, more bulky, and lost 2-15 in weight, 
which was water driven off; it was hot adriseable to let it remain 
long at that heat, for it is capable of being volatilized, which 
appeared by some condensing on the lid of a crucible. The 
WDole was now dissolved in dilute nitric acid, and formed a clear 
blue solution ; from this as much water and excess of acid was 
driven off as possible by a long continued gentle heat. The... 
whole was now very carefully neutralized with a weak soIutioD 
of potash BO as just to avoid the reprecipitation of the salt : 
nitrate of lead from fresh dissolved crystals was carefully added, 
avoiding excess, which was shown by the clear liquor aoove the 
■white precipitate undei^oing no change from sulphate of soda, 
nor hydriodic acid, lue precipitate boiled, well washed, and 
dried, was, after a red heat = 31-23 grains, equivalent to 6-246 
of phosphoric acid. 

A solution of causric potash was added in excess, and boiled 
upon the black precipitate formed ; this when separated and 
dried at a heat below redness weighed IS'l grains, and was 
copper in the same state of oxidation as in the mineral.^ 

• Aniu]ndeCbimie,iL ISa. + Ibid. 

% The uilnii wu «1" ■canDpliiheil in inother nunDer, bjr adding hydnV of 
B»rnni«i i|» in m^ excan u to icdiuolTe the Tnrripilatf u first haoeL The tAothtbric 
•dd WW then preEipitated b]l cuUiniilr ad^ng nitnta of buyto, andaftel dwU^Bdr 
bad been rendered addnloui by lulphiuie acid, the copper waa separated by a pUte of 
i(Hi. The method deichbed in tba text lUB,bairaTeT, practical adTanta^ 
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Phosphoric acid , 6-246 

Peroxide ofcoppel' 18*1 

Water 2-15 

26-496 
Lofls 2-804 



Now this loss would appear considemble, if we do not t^e 
into account the impoBsioility of haying driven off all the com- 
bined water, for reasons above stated, if we consider that loBS 
to be water, the result will stand &ub : 

Phosphoric acid 6-246 = 21-687 ■* 

Peroxide of copper 18-1 = 62-847 Uercent. 

Water 4-464 = i5-464j 



Now it is fair, at least, to compare all theoiy with experimental 
restdts ; if we consider the mineral aa composed of one atom of 
phosphoric acid, one atom of peroxide of copper, and two atoms 
of water, the quantities per cent, will stand as below ; and by 
the side I have placed the experimental result for comparison. 

ITwowdctl wmpnri ti on. ilxp«riinantl renib. 

Phosphoric acid 22-222 21-687 

Peroxide of copper 63-492 62-847 

Water 14-285 15-464 

It win be seen that the difference is in no case equal to nni^ 
except in the water.* 

If we were to represent the constitution of this mineral by tie 
Eymbols of Beraebus, which, being derived from ^e Latin, are 
more general than the EngUsh mitials of Thomson, but adopting 
the opinion of the Iatt«r vnth regard to the constitation of phos- 
phoric acid. 

Its chemical sign would be C u P + 2 A q. 
Its mineralogi<^ ..., ...CuF + 2Aq, 

There can be no dosbt of Chenevix's artificialphosphate being 
a biphosphate, as stated by Thomson \ \ and it is rather singular 
that a neutral combination which has not hitherto been formed 
in the laboratoiy of the chemist, should be the veiy sabstaoce 
fonaed by a natural process in the earth. 
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Article V. 

Remarks on the Geology of tlte Cliffs at Brigkloii. 
(To the Editor of the Annab of PUlosophy^ 

SIE, Nm,.\mi. 

I Au induced to seod you some observaljous cm the geotoffiipal 
features of the cliff at Brighton, which I haye extracted .^oa, 
notes made atthat place in 1817, aa Hind drntsome v^ezlra- 
ordioaiy views have been entertained of the relations (>f the 
Btrata there Tisible. 

I refer particularly to an accoiuit by J. F, Daniel, Esq, FRS, 
published in the foiorth voluine of the Journal of Science, edited 
at the Royal Institution, which "records ftosoe hitherto uones 
ticed combinations and positions -which materiatly affect ouc 
hitherto received notions of the ooniparative ages oi these vpp^ 
formations." These are the ^athot'a words, and he ^escrihefi 
(at about half-way between jBriehton and R<otttagdeaD> the ven^ 
remarkable appearance of a hea of loose pebbles in the solid chaik 
and veins of Hint passing from one part of the chalk to another 
through the bedojpebbks without sunering any fracture Or dislor 
cation. 

This accDuot was published, I believe, in 1818. In the spring of 
this year in a lecture at the Royal Institution, I heard these 
assNtions argued upon, and illustrated by drawings. Entertain^ 
ing, however, doubts as to their accuracy, i hope that you will 
not deem the descnption which I send superduous. I may be 
in error certainly, but as what Mr. Daniel has described is, if 
correct, of so much importance in geology, the publication of 
my notes may induce some of the many visitors to Brighton to 
undertake even a toUsome walk, of two or three mUes along its 
shore of loose shingles to ascertain the tenth between the con- 
flicting statements. 

II will be observed that the very spot which I have described 
(that is, half-way between Brighton and Rottingdean), as having 
the cliff formed entirely of the solid chalk, is that where thesp 
extraordinary appearances are said to occur. 

I may observe in favour of the view I have taken, that Mr, 
Webster, in his excellent paper on the Strata lying over the 
Chalk, published in the second volume of the Transactions of the 
Geologic^ Society, though he describes the peculiar structure 
of the cliff at Brighton, takes no notice of the remarkable 
appearuicee that Alx. Daniel and others dwell upon so much. 

The observations that I send, it should be noticed, were made 
previously to Mr. Daniel's publication. Your obedient servant, 
Inuauatok. 

D.n.iized by Google 
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On Sept. 34, 1817, I exftmined the structure of the diff at 
BrightoD. From the dirt and rubbiBh thrown over it, it is impoft- 
Mble to make any observatioas on the west part of the town, nor 
is the structure dearly to be perceived on the east till yon arrive 
at ^e last ^iOi which is near the termination of the nouses on 
the east clin'. 

Here there is a passage cat in the cliff to descend to the shore, 
and a little in advance of this a good idea may be gtuned of the 
stmctore of the whole of the cliff oetween this place and Rotting- 
dean. 

From the top to about four feet above the level of the shin^e 
(as it then was) the cliff consists of fractured dialk flints inter- 
mixed with small, mostly rounded, fiagmenta of chalk, cemented 
togetlier by a very pale fermginons cl^ ; the cohesion of these 
materials, though not vetr firm, is sufficiently strong to make it 
difficult to pull out a projecting flint by the hand, and also to 
allow the cliff to be absolutely perpendicular, which is mostly the 
«aae : the fragments of flints, though they appear to have been 
fiubjected to £e action of water, are nevertheless by no means 
lomided; they ore merely deprived of their sharp edges and 
anetes. 

Under this stratum, which, as I have sud, occupies the whole 
<^ the cliff to within about four feet of the level of the shin^, ia 
a bed or layer of perfectly rounded pebbles ; they appear to be 
mostly chalk flints, are quite loose, and rest upon a thin layer of 
fine sdicions sand, and this agun rests upon the solid chalk. 
He latter circumstance cannot, however, at present be seen tilt 
yon have advanced about a mile east from this spot. 

These rounded pebbles are mostly of a lame size, and have no 
intennixture of clay or other substance to bind them together : 
this may be said generally of the bed. In several spots, how- 
ever, and particularly a httle east of ^e groin in the upper part 
of the bed, the interstices are filled up by calcareous matter in a 
state of very distinct crystaUization : hence these pebbles faUing 
from the cliff, form masses of considerable ' firmness ; in other 
parts, the calcareous matter is in an earthy state : further to the 
eastward, they are not uofrequently mixed with clay or sand, 
but still continue loose. 

This bed may be distinctly traced to within about oae-eiehth 
of amile of Rbttingdean; it may always be distinguished from 
the superior stratam by the rounded form of the pebbles ; it is 
about six feet in thickness, and from this it does not vary, 
except near its termination, and in one or two other places, 
Aftet continuing for about two miles from Brighton, on a level 
with the present bank of sbinde, it begins to rise very gra- 
dually, and the soUd unalterea chalk appears on which it is 
seen to rest, except where the thin layer of fine sand occurs, and 
this is i(i some places mixed up with the pebbles. About i^ 

D.n.iized by Google 
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mQe and an half trom Rottingdean, where the bed ia about four 
feet above the level of the shore (these fonr feet consistiog of 
Bolid chalk) large nranded pieces of chalk begin to occur in it, 
and these gradaally increase so much, that in some places they 
form the greater part of the bed, and are of a very large size. 
This intermixture continues for about a mile; the bed Uien 
gradually becomes thinner, and less regolar, appearing to have 
some intemuztnre with the upper stratum, and, continmng to get 
thinner and tiiinner, is lost about one-eighth of a mile from Uie 
ravine of Rottingdean. 

In some places, a good deal of clay is mixed with the pebbles ; 
in others, tney are small, but always preserve their character of 
roundness. I found a rounded piece of granite among them, 
and saw several rounded fragments of the primitive rocks lying 
on the shore which were probably all derived from this source. 
I likewise found a bone oi an animal, of the class mammalia, in 
two places distinctly imbedded in the pebbles : in both cases, it 
wasm a very soft and decomposed state. Pieces of argillaceous 
iron stone are not of nnfrequent occurrence in it. 

The frequent ialling of the diff on this shore is I think to be 
almost entirely attributed to this loose bed of pebbles, near 
Bririiton, where it is on a level with the shore. It is readily 
washed away at spring tides, and the cliff undermined, but that 
part of the cliff on which the town stands is now well defended 
Dv alow wall built against it : this covers the bed of loose peb- 
bles, and prevents the sea from undermining the chff. Towards 
Rottingdean, where it is elevated by the soUd chalk above the 
reach of the waves, the shore is much narrower; but even here, 
the action of the weather causes the pebbles frequentiy to fall 
out, and delves the upper part of the cliff of its support : 
hence there is at tliis part a projecting ledge of ch^k about four 
f<set in height, which continues to resist the sea, though the 
cliff above it has fallen away. 

The stratum which forms the upper and main part of the cliff 
is tolerably uniform throughout, merely varying m this ; that in 
Boine parts the dints are more abundant, but always of the angu- 
lar description above mentioned ; in others, the fragments of 
chalk and agglutinating clay are most predominant, sometimes 
to the total ezclnsion of the dints. At about one-eighth of a 
mile from Rottingdean, the soUd chalk is seen to lorm the 
whole of the clif^ but it is very difficolt to say at what exact 
point the debris ceases and the chalk begins, owing probably to 
the washing down of the surface by the rains, whicn, in many 
parts, conceals the real structure of the cliff. 

Although I have described this stratum and the bed of peb- 
bles as continuing the whole way from Brighton to Rottingdean, 
yet it must be particularly noticed that about half way between 
the two places, for about 100 yards, the diff is formed entirely 

D.n.iized by Google 



186 OntheQiologyoftieaiJiatBr^tm. [Miaca, 

froi* top to bottom 1^ tlie tojid «ludk. On Die west Ma, fte 
bed of pebbles is ssea gradnally to cease. On the east, it ^B(q>> 
pears under mssseK wbiob hare ^en from tfae ^>Aer {tarts of 
the cliff: at this part, therefore, not oidy the bed of loose peb- 
bles, bnt the upper aod tluck strafum of angular flints and daf, 
■re entirely wanUng.* 

At that part of the diff which is exactiy c^^oeite the end of 
the New Sterne, Hie woriEmen were fomung a descent to the 
j^ore, and tbia operation showed that the sjTHotare of the chff 
was precisely the same here as to the eastward. Aboot halfway 
down, a circular hole had been dog ia the debris of cdnUc end 
angular flints, and passed Uirou^ the bed of loose nxnded 
pebbles into the chalk on which the bed was seen to rest. 

I coidd oidy see a section of the ckff on die west side of the 
town in one spot, and that near ite terminatioD ; it was thera 
composed entirely of an^lttr fraements of ch^k flints, it is b9 
low that I suspect if the bed of loose pebbles extended so tar, 
and kept the same elevAtioD it has on the east, that it must be 
seen here. 

Above the etiff I conld not see the sUghteat indication on the 
surface pf the junction of the debris with the chalk ; it certainly 
. ^oes not extend tar inland ; for at the west end o( the town, 
there ia very near the shore, a clay from whence they make 
bricks. At t^e church, the chalk is close to the surface, and 
on the opposite side of the valley, it is seen at a less elevation ; 
an^ between the town and Rottingdean, liiere are several indica- 
tions of the /tfaalk Irom within half a qnarter of a. mile to half 
that distance from the edge of the clifl. 

It is remarkable that this stratum of debris extemalhr con- 
forme to the various undulations of the chalk surface to wnioh it 
is united ; so that from external appearances, no alteration of 
the substratum would be suspected. 

At low water, the solid chalk may be seen forming the shore 
all the way between Brighton and Ibottingdean, 

■ The (oDowiiiB ii Mr. Danid'i ■ccaaDB of (u I suppoM) thii ^lat : " About half 

way between Boston and Kottiiigdua, the diffpreaenls some Terj cuiioua md import- 
ant parljculars. The upper bed^ vhich haa been uauming by graduAl dartres more and 
tnoR the diHTac(«ni of i^alk, is deddedly chalk, and towaids the top contains two hori- 
lontil veid of thin fiint. Tbe bed of diin^ea luddoily cnilnctt lo the width of ■ tew 
ineha,butm>inCaiiuilBBitiiatioauidchatai:ienuniDteiTupted. The lowei bed of dialk 
is intersected by Teina of flint, nhich heretraverge the bed of shingles, and contmue theti 
cmine thiougfa Ae upper bed tiU dKy K»di the btntEontal veins btfore desaibed." 
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Article VI. 

On the Formation of Ice in the Beds of Rivers. By Thomas 
M'Keeve)*, MD. Assistaut to the Dublin Lying-in Hospital. 

<To tte Editor of the Ahtuzh of Philosophy.) 

The numerOTis and fonnidable difficulties attenduit on aa 
ex{rfanation of the {iriaclples which, under particular circdfa- 
st&Qces, occasion the deposHion of an icy incrastation in tiie 
beds of iakea and rivers, have induced many philosophere to 
consider the circumstance as highly improbable ; while others 
have gone the length of altogether denyins its occurrence. We 
are, ho*ever, no longer dependent on the casnal infonnatioa 
adbrded by uninformed petsous for proofs of the fact ; the per- 
sonal observations of several very eminent chemists having 
|daced its existence beyond the possibility of all doubt. 

Mr. Letlie, in a note prefixed to his very inberestihg work on 
best, tells us that many of the riverg in Siberia and Switzerland 
are fiaiitid to btive their beds lined during the greater part of the 
year vltti a tliick crust of ice. SauBBure describes a similar 
sqipearance in the lake of Geneva. Mr, Garnet, in a late num- 
ber of the Quarterly Journal of Science and of Arts, gives an 
aecur^e and minute account of this singular phenomenon, and 
mentions one place in particular where it may be observed iti ft 
very striking manner, 

« On the river Wharfs, near Otiey, in the West Ridmg of 
Yorkshire," Mr. O, informs us, "there is a weir or milt dam, the 
structure of wh;ch is of hewn stone, forming a plane, inclined 
to an angle of from 35° to 50° fronting the north, and extending 
from W. to E. to the lengA of 260 or 300 yards. When the 
wind suddenly shifts from SW. to NW. and blows with great 
impetuosity, accompanied with severe frost, and heavy faBs of 
snow, the stone which composes the weir soon becomes 
encrusted with ice, which increases so rapidly in thickness, as 
in aflhort time to impede the course of the stream that falls over 
it in a tolerabtyuniform sheet, and with considerable velocity ; 
at the same time the wind blowing strongly from the NW. contri- 
butes to repel the water, and freeze such as adheres to the crust 
of the ice, when its surface comes nearly in contact with the air. 
The consequence is, that in a short time the current is entirely 
obstructed, and the superincumbent water forced to a highec 
level. But as the abovementioaed causes continue to act, the 
ice is also elevated by a perpetual aggregation of particles, till 
by a series of similar operations, ao icy moimd or barrier is 
fbnoed, so high as to force the water over the opposite shore, 
and produce an apparent inundation. But in a snort time, the 
accumulated weight of a great many thousand cubic feet of water 
presses so strongly against, the barrier as to buret a passage 



188 Dr. M'Keever on tia [Mabcb, 

throngb some weak part, through which the water escapes, and 
subsides to its former level, leaving the sin^lar appearance of 
a wall or rampart of ice, three or four feet high, and about two 
feet in thicluiesB, along the greatest partofthe upper edge of the 
weir. The ice composing mis bamer, where it adheres to the 
stone, is of a solid consistency, but the upper part consists of a 
multitude of thin laminae, or lasers resting upon each other, in a 
confused manner, and at different angles of inclination, their 
interstices being occupied by innumerable spicules, diverging, 
and crossing each other in all directions. The whole mass 
resembleB in its texture the white and porous ice, which may be 
seen at the edge of a pood or small rill where the water has 
subsided during a frost." 

A variety of hypotheses have been framed with the view of 
accounting for this curious phenomenon, ail of which, however, 
I think I may with confidence assert, are either inadequate to an 
explanation of the facts, or are altogether inconsistent with the 
well-established doctrines of chemistry. As the point is, there- 
fore, still open for discussion, I beg leave to state in a very few 
words in wnat manner I conceive the depositioa to take place. 

While reading Mr. Garnet's paper, I was very forcibly struck 
with the pecuhar circum^ances under whicn he states this 
incrustation to take place : thus he tells us that ice of thia 
description is seldom seen adhering to any substance, except 
rock, stone, or gravel ; and that it is always found in greatest 
abundance in proportion to the maguitade and number of the 
stones compusmg the bed of the river combined with the velo- 
city of the current ; as also that it abounds most in rough and 
rapid places, and that he has never observed it where mud or 
clay is deposited. Now it has occurred to me that, perhaps, 
the formation of ice in those situations may be owing to the 
same causes that give rise to the deposition of devr and hoar 
frost on grass, twigs, and other fibrous substances ; namely, by 
their possessing a greater radiating power, by which they ore 
enabled to discbarge a lai^er quantity of heat from their surface. 
The roughened surfaces ofthe stones I conceive to operate in the 
same way as the vegetable fibres do, in a cleu, unclouded atmo- 
sphere, by allowing each " affluent" wave* to come in closet 
proximity with the surface, and thus favour the discbarge of 
caloric from the bed of the river. That none appears where 
mud or earth is deposited, I should suppose to be owing to their 
presenting a coraparatively smooth surface, in consequence of 
which, the stratum of iocumbent fluid is prevented comii^ Into 
such close contact as if a rugged one were presented. Just in 
the same manner as if we were to take a highly polished globe 
of silver, and fill it with hot water, it wiU take suppose 20 
minutes to cool down 10 degrees ; but if its surface he scratched 
with sand paper in one direction, it will now cool down the same 
number of degrees in half the time. The striated surface of th« 
* Ito, H'KoTa adopU Mr, Lnlic'i theoir it ndution.— £& 
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metal allowing of a closer, lliongh etill partia) contact with the 
boundiDg atmoBphere, is thus brought to a state more favourable 
for excitmg eoergetic pulsationa. On the same principle, a thin 
covering of mu^in, or even of flannel, instead of retarding the 
escape of heat, as a priori we should suppose, do^ actually 
' favour its more rapid digcba^. 

The NW. wind probably acts by its greater degree of cold, 
causing (at least until the temperature of the entire mass ia 
reduced to 39) a constant precipitation of chilled particles from 
the surface to the bed of the river. 

How the rapidity of the currents can hasten the effect, it ia 
difficult to say ; unless on the same principle that a strong 
breeze accelerates refrigeration in atmospheric air, so in Uke 
manner the rapid cunent affording a constant supply of water at 
a lower temperature may cool down the bed of tne river with 
greater rapiait)r, and thus bring it to a condition mi»e &,vourable 
lor the production of this icy crust. 

It will in all probability be objected to the suggestions I have 
here thrown out, that they are in direct opposition to the obser- 
vations of Prof. Leslie, who asserts, that when the cannister, 
reflector, and differential thermometer, were plunged ^nto water, 
that no radiation could be observed, and hence this ingenious 
philosopher concludes, that no radiation will take place, ei:cept 
when the radiating body is surrounded by au elastic medium. I 
may remark, however, that the experiments which he adduces 
in support of this opinion are by no means decisive of the point. 
Substances, as Dr. Thomson very accurately remarks, cool so 
rapidly when plunged into,water that there is hardly time for the 
differential thermometer.to be affected ; besides that, the heat 
could scarcely accumulate in the focal ball in such quantity as 
to occasion a sensible rise. 

Moreover, I can see no reason whatever why radiant caloric 
should not pass through water* as well as air. They are both 
fluids ; they receive and transmit slow communicating caloric 
in a precisely similar way ; namely, by a constant recession or 
migration of heated particles : they agree in many of their phy- 
sical and chemical properties, suca as great freedom of motion 
among their particles, extensive solvent power, elasticity, &c. 
What is there then I would ask in the constitution of water that 
should incapacitate it for the transmission of radiant caloric t 
Moreover, if not transmitted through this fluid, what then 
becomes of it ? Is it converted into slow communicating caloric 1 
This would be asserting their identity, a point about which I 
may remark philosophers are by no means agreed. ' But admit- 
ting the fact, it appears to me that such a conclusion would be 
rather favourable than otherwise to the hypothesis I have ven- 
tured to advance ; for if slow communicating caloric be capable 
of direct tranamission through fluids, and of this, the expert- 
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metits of Ht^e, Mnmty, and Tntill, pennit ns no loneer to doubt. 
What difficulty ia there id oooceiviag, that a pecuhar modifica- 
tion of it should also be tranamitted through the same medimn. 

But it may be a^ed, alloning the veHdity of this theory to 
account for the depo^ou of the firat Btratmn of ice, why does 
not each Bucceediog layer as fost as it is formed take that sitna- 
tioQ whidi its lesser specific gravity would ^aigu to it, and liae 
to the surtace of the water. This at first sight would appear a 
very formidable objection : it must, however, Ik recollected that 
this " ascensional " effort will only be ex«rted when the con- 
gealed mass is surrounded on every side by water. The aqueous 
crystals, as they may be termed, snooting from all the prominent 
points of the bottom, would, by their intertexture, become hrmly 
infixed to the inequalities of the ground, and prevent the water 
from insinuating itself beneath." The continual deposit of sand 
and mud must likewise ccmtribute to keep it sunk. 

I am fully aware that the few remarks 1 have here ventnred to 
offer on this curious and interesting subject require the support 
of actual experiment in order to give tiiemthe stability ofaper- 
maneut theory. This, however, 1 leave to those whose leisure 
or abiUties better quaUfy them for such pursuits. In the mean 
lime they may supply the plan of more important information on 
the subject, and may, perhaps, be the means of turning the 
attention of chemists to the investigation of a phenomenon 
which has hitherto baffled all inquiry. 



Meteorological Journal kept at Hehlon, ComwalLfor 1821. 
By Mr. M. P. Moyle. 

(To the Editor of the Annah of Pkilosophi/.) 

SIB, MtbUni, Jan. 20, I68S. 

In sending tbe following meteorolo^cal journal kept at 
Helston, Cornwall, for the year 1831, Tor insertion in youv 
Aaitals, it will be proper to state the circumstances under wnich 
it is formed. It consists of three observations daily, viz. at 
eight o'clock in the morning, at one at noon, and from ten to 
eleven o'clock at night, or as near as possible to those hours. 
The barometrical heights are very correctly made by a sliding 
index measuring from the surface of the mercury in the reser- 
voir. Tbe thermometer has a due northern aspect, and is insu- 
lated from the wall of the house, on which indeed the sun never 
shines. I give you only the mean of the three daily observa- 
tions, stating at the foot of each month the maximum and 
minimum for that month. Where the wind was variable, tiie 
most prevailing for the 24 hours is given. 

I am, Sir» your obedient servant, M. P. Moyle. 
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Article VIII. 



On the Pretenct atid Proportion of Ckdm^vta in the Metallic 
Sheet Zinc of Commerce. By E. D. Clarke, LL.D. Pn^easor 
of Mineralogy in the University of Cambridge, 2cc. 

(To the Editor of the Annah of Philosophy.) 

DEAR SIR, Cambridge, Feb. 6, leaSL > 

The phaaaomena exhibited by burning metallic zinc upon K 
4isk of platinum, having excited in my mind a Buspicton of th» 
presence of cadmium in the zinc used for the expetiment, I coa— 
eeived that nothing would be easier than to have this matter 
Bat beyond doubt by a regular chemical examination of t!he»W 
itself. I might, however, have spared myself some trouble if t 
liad known, or rather had recollected, at the time that Profeasor; 
Stromeyer, in the account published of his own experimentt,- 
mentions the fact of the presence of cadmium in metallic »».** 
l^iis circumstance was so little heeded by other chsmiats, to-' 
whom I had communicated my reasons for believing zinc contained 
cadmium, that had I not accidentally referred to the publicaticMf 
now cited, I might have continued m the belief that this circunw 
stance had not hitherto been ascertained. It may, perhapB^- 
however^ appear to your chemical readers that the pains I havfr* 
taken upon this subject have not been altogether nugatory, 
if I shftli succeed, as I hope to do, in making diem acquainted' 
-with, some properties of cadmium which either were not before'. 
.(Served, or respecting which the accounts before published 
were in themselves erroneous. First, then, in the precipitatiwt- 
of metallic bodies by iron, previous to the examination of a salt- 
^xmitdniDg cadmium, it may be stated, as a doubtful point, whe-i 
ther,' if the action of the iron be continued long enough, some, if 
not all, of the cadmium may not be precipitated. I have the:' 
greater reason to rely upon an experiment which I made with a^ 
view to ascertain this point, because I used for the preparation, 
of the salt of cadmium^ some o^ide of cadmium ffom Professor* 
StrometfO- himself, which Hr. Wollaslou had kindly presented^ 
to me. Having dissolved this oxide in muriatic amd, andi- 
seutralisKd the eolution by evaporation widi a very gentle heatr^ 
and the »]di(ion of distilled water, 1 suffered two culinders oC 
polished fron to remain in the liquid during 24 hours. Previously^ 
to ilie placing of the iron in the liquid, it yielded, an orange-* 
yellow precipitate to sulphuretted hydrogen ; and a white preci- 
j^tate to carbonate of ammonia, which had all the cbarasteia' of 
ihtMi'bbndte' of cadmium. But no change of colour wa« caused 
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W sulphuretted hydrogen after the iron had been immersed for 
the time specifiea ; nor could I any longer obtain a Batisfactory 
proof of the presence of cadmium bj( the usual tests. 

The account which appeared in a volume of the Annals of 
PhUos^kji* published in Ocfo2>er, 1819, with the Utte of Nm 
J)i^aiis rtspv^ting Cac^'uw, b^ M. Stromeyer, taken from the 
Annalen der Phi/sik, Ix. 193, mentions as a property of cWmtum, 
that " the precipitate formed by the carbonate ofammoniais not 
soluble in aa excess of this solelion, xinc exhibiting a different 
property." This is certainly erroneous, if Prof. Slromeyer's own 
oxid9 ofcmdmiwm may be considered a proper substance for pre- 
j^jriag- tlte aaH o«ceeaary for the experiment. Haring dissolved 
% •cvtiw oS this oxide in pure murto^ acid, and aeistrahzed tlw 
m<iMatioi)> w before, adding distilled water, carbonate of ^wmnim 
^pfMei a wbtbe preoiiHtate, which was wholly aouible in ra 
«iMS9 of ths Ofovouate. The importanoe of alteadii:^ to tUb 
ftol will be evident to all your reaoeis who fwrsue the proCeca. 
pQUVtad out by Praf. Stromeyer for obtaining cadndum frav its 
QflM. I think lit also ri^t to meatioa (wiu a Tiew oi putting 
dbaoista upon thstr giwd, who hftv« not had mora expericwMi 
iatbeM matterB than myself), that some of the phseDomeDaexW-^ 
Inbtd. by the coo^astion of cadmium, bo neaily resenblfl tlkoav 
aiiiibited by kad under the same circumatances, tbat fk» 
aWeooB: of the Ust mentioned metal ought alwayi ta be c«x^ii% 
mMext^oed. Before I prooeed, thetcoore, to relate an aceowvt 
oS eaperinuats which have enabled mc to sepemte cadmtm 
frvm mtc, it will be pK^r to mention such characters of tlte^ 
Qmatx netel as may serve to identify it under all cirotnnBtutcei. 
S^r this purpose, owing to the brevity aad perspiciutjy wilh 
TiAkh the pies«it Regiua Professor of Chemtrtry at Gktmm 
htM, Boioted out these properties, I shall qvDte two letters I mA 
llw QODDW to renseive from him upon Uiia stibjeot, wben he 
kindly .undertook to examine aotne carbaaate of etuhmvm wlntAt 
Z hatcL ohtAin^d from an English ore of zitu, aad when he cosf 
finneidt by hia owa observations the ^et of the preaenoe of 
cs(£vim in the mineral I had examised. AccordiB^ ta Am 
TAanuMjt there are certain tiiabi which may be considered aa 
afietdinr the ** 6i^rintentum erucit " with legatd to this b«dy„ 
espeoia^ in distjnguishing Cadhiuu froraZiNC. (1.) "Pm* 
jphaie of toda {»ec^tates xiac in small ciyatalline scales ; it me- 
eiitttatei cadmum in a vriiite tMilverulent powder. % (2.) Sk^mut^ 
eUed fydrogax throws down Zinc wkite, bat Caohick yeUwi^ 
which, remains fixed at a red heat." Other chemic^ charaeteia 
•f CadtMim are, Uie solution, with efiervescence, hoAx of ita 
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Wride nul e»^i»att, aad of metaiHc Cdt/mtMm ta Miuf<iiirte WAf. 
t)i« oxide otftfttoed from this solntion by beat and «&.kliea 4As 
* ^Idwitli-brown colour. The muridle, as befbre t»eiitioned,'is 
«recipitated v>kite by carbonate o^ ommonta, sod is re^BselTed 
hj itadicg an «:tceBB of that caroonate. • It n tnoreom preCipU 
tftted white by7)o(fl3s,*a*Bmoma, and sulphate of t&ia ; y^low^ 
MtMrnretted hydrogen, and white hypmmale ofpotnsa. 

To these characters may novr be added the strildng ^^etrt- 
MCna observed in t^e combustion of CaOmicm, bjr Dr. Waltttk- 
Jon, and by BerzelMia. 

IV«C0Tdmg to Dr. Woilastott the Ojruje o^ cadmium is tcAjft ; 
.wiMn fixed fft tbe point of the blue fianne, before the HoWpipe, 
Supported upon & platinum disk, the carbotiaceous matter of tlte 
JlMne redfloeB Ae oxide, so that the meted, being reTiyed,lMirna^ 
rtnJ depoMts daring its combustion, a protoxide of' cadmium, of ^ 
reddis^^-itnnmt, or copper colour, easily to be recognized by tlia^ 
who have once seen it. According to Berxeliia, whose obsev- 
Tations in point of time succeeded those of 2)r. WollaitOH, sulj- 
tftances containing Cadmium, when exposed to the action of iStis 
blowpipe, and supported upon charcoal, yield a yelhte oaxde, 
which IB deposited in the form of " a ring " around the body 
exposed to trial. He calls it " an anneau jaune, ou onmgt, 
^•stride dt cadmium :" and such, he maintains, is the^ubtfttty^ 
ibis test, tiiat the carbonates vfxinc which do not contain moVe 
iftan one per cent, of the carbonate of tadmivm, exhibit tills 
a^pearmiice ; insomttch, he adds, that if there be no mani(ert»- 
tiOQ of this " ttmieau jaune," it is a proof that the substance 
Under examination does not contain Cadmium. 

Your readers will thus be put in the possession of « few factm^ 
'trit^n a small compass, which will be found useful in judging tf 
Ika vshdity of the following observations, 

Having exposed some Sings of zinc upon a platinum disk 
^fore the btex fiamt of a wax candle, urged by the commoa 
blowpipe, I perceived that tbe polished sumce of the pfefiwiw» 
Was altered by the experiment, and that an appearance reseBs^ 
dhng that of the protoxide of cadmium, produced under sindtt- 
-circumstances, was apparent upon the metal. To see «^etbM 
lUs appearance was owing to the lead which is contained in the 
tMtaitic xinc of commerce, I exposed some v/Kite ojtSe (/fiead Ga 
tite same trial, and obtained neailr a similar resist ; 'bat witb 
MMiriai of a Bne blue colour mixed with hues of yeHow and rf 
t«4dish>browB. I, thewrfbre, resolved to submit tbe *mc to » 
chemical examination. For this purpose having dissolved it io 
aiariatic acid, and netUxalised the aohition, addiRg distilled 
MOter, I saffered mm to (xrecimtsAe as mai^ of tne m^Uia 
iVtpnnties as Adt tnetal would throw down during some htiinS 
t^td: it xesiaioed iauneraed in the liquid, which was then filtered^ 
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,~«Bd received into a ji/attnufn capsule coabuning a pieoe of dean 
xtnc. la a short time both the iaterior of the pUoinum capsule 
vad the surface of the xinc were coated over with a precipitate 
of a dull leaden hue ; and this, being washed, exhibited before 
_the Uowpipe, and also after solution in muriatic acid, all the 
-cluracters oefore mentioned as peculiar to cadmium, with thi» 
«xc«ition, that the precipitate yielded by the muriate to sulphur~ 
Mtedt^drogen was somewhat darker thui the precipitate caused 
.when cadmium is precipitated by the same reagent, which made 
me suspect that it was stilt contaminated with lead. I, therefore,, 
-went to work in another way, and dissolved the zinc in dilute 
iuiphuric acid, following Strom^er's process when obtaining 
cadmium from the sulphureti of xinc, which contain sutpkuret 
of iead. As soon as all the xiiu: had been dissolved, I took 
«are to have a great excess of acid present in the solution 
by adding fresh sulphuric acid to the liquid, which was afterwards. 
jSItered, I then sent a stream of sulphuretted hydrogett gu 
through it, which in the space of a few minutes communicated t?- 
Jbe solution the fine orange-yellow colour, which characterizes the 
precipitation of cadmium by means of that reagent ; but manr 
liours elapsed before the precipitate was sufficiently diseng^ed. 
to subside. As soon as it bad subsided, it was of dingy yeUom 
'•colour. The supernatant fluid being then decanted, muriatic 
-aeid was poured upon the precipitate, and slowly evaporated. 
.Afterwards distilled water being added to the dry tmir%ale, the 
Jiqutd was filtered, and it exhibits the following properties : 

1. Carbonate of ammonia causes a white precipitate which, by 
excess of the carbonate, is redissolved. The solution evaporated 
to dryness, and the residue exposed to a smart red heat in a 
Dorcelain crucible, affords aa oxide,* similar to that mentioned 
by Stromeyer. He says Cadmium forms only a single oxide, 
100 parts of the metal combiniag with 14*352 of oxygen. 
" The colour of this oxide varies accordins to the circum- 
stances in which it is formed. It is hrownish-yellow, lights 
Jbrown, dark-brown, and even blackish. It is quite fixed, and 
infusible in the strongest white heat, and does not lose its- 
<HtTOen."t , 

The oxide I obtained by exposing the carbonate to a vio- 
lent h,eat agrees with Strometfer's oxide ; but, in one instance^ 
instead of turning to the brown colour of snuSj which that 
does, it remained scarcely altered by heat. In this respect^ 
it could not be considered as agreemg with Stromeyer's own 

* Ttit wdnU, petliapi, affbid the iineK ytUew j^meit known ; iitd vbeo it ii eca* 
adocd thkt &Ttr]r powettul temperuureianccmory to produca it, pobipa itii of aD 
coIdhib the lean like!)' Co be aSacted bj etmoapheriCBl chjuigei ik CoiipenCate aftir- 
waids; neither vtnild it be blackiSied by eihalationg tram thie coal &ea of our apart* 
aoenti ; but ibe eoloiir U rarely in tvo initani:e« alike ; it it Knae6itx» of ■ fine mpimeitti 
nllow, and at otben of a datker hue. 

t See AhhbU o/Phiiamphy, yd. ut. p, 8TD. 1619, 
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oxMfe of Caimum, witk which, however, in other chemical 
propeitiea, it remarkably correepoculed. 

In Bubseqnent trials I obtained a yetlowi^ oxide, Himilar in 
coloQT and in chemic^ chtuucters to that which I hare from 
Prof. Strome^er. It changes to a muff-brown and even black 
•colour when exposed to heat before the blowpipe, and regains 
ita own colour afterwards when cold. Five hundred grains of 
zinc yielded exactly a single grain of this oxide by the process 
I have described ; so that allowing, accordiag to Stromet/er, that 
100 parts of the oxide of cadmium Contain 14-352 ofoxygen,'the 
prmortion of metallic cadmium in2-10ths ofa grain of the oxide 
(which is all I had obtained from 100 grmns of zinc) would 
equal -n^ of a grun neariy, and all the cadmium which, in the 
metallic state, is containea in 10,000 pounds weight of metallic 
xtnc ia nearly equal to 17 pounds. The cadmium, therefore, in 
ttus alloy^ exista nearly ia the state of the pure gold in our last 
nhaer comage, and in rery small quantity. But to proceed with 
the other chemical qu^ties of the liquid I have mentioned : 

2. Phosphate of soda causes a white pulTemlent precipitate, 
vhich is redisBolved by adding liquid ammonia. 

3. Liquid caustic potast causes a white precipitate which n 
:iiot soluble by adding the pofosj in excess. 

4. Zinc immersed in the solution becomes invested by a pre- 
cipitate of a leaden hue, which, after solution in muriatic acid, 
exhibits the characters of metallic cadmium, 

5. Sulphuretted hydwgen causes aprecipitate which is at first 
of aa oranse-yeliow, and afterwards of a din^ yellow colour. 

6. All these precipitates, when exposed to the action of tlie 
blowpipe upon platinum or charcoal, have the habitudes of 
Cadmium. But if any chemist shall hereafter be able to prove 
that a substance may possess all the characters I have enume- 
lated, and yet, after all, not be Cadmiwnt, no one will be more 
thankful for the intelligence than your humble servant. 

1 remain, dear Sir, 8tc. 

Eqwakd Daniel Claskb. 



Article IX. 

Memoir on a Deposit found in the Waters at lAtcea. By Sir 
Humphn- Davy, Bart. President of the Royal Societvt Lon- 
don, and Member of the Royal Academy of Sciences, NafdeB.* 

. Tbe waters of the baths at Lucca, at the spot where the tem- 
perature is the greatest ; that is to say, in what are termed the 

• trOU die Abmoiii of die B071I Academy of SdONM M Nqltt. 



SQO Oa a Dtfimifomi in the Wota* M Laem. [MABctf , 
.'caldi 1^ bot'lwtbt, -c^eot in a conaidecafaie ^TiwtHy a BiAniatteD 
that produces a deposit of a browai&b-yenDW hue. Hariag o^- 
4eoted variooS'^uuitities ef this depOeil, and b&nng wubimttea 
-UtocbemicaJi experimented I hevediucoVeredittfi be a oflmpoOiid 
ofojxideof iion and silica : not having a balaaoe snfEctSBtfy 
accurate, it was impoauble for me to asoertain with prcciBion 
the exact proportions : in the single eiqwnment, howe^r, tiiatl 
made for tnie puipose, the oxide of iron was to the sihca in .the 
^r<oportioa of 4 to St. 

It is extremely probable that the oxide of iron and ^le silica 
jtad been dissolved' together in the watdr, and deposited at t^ 
iflaoM tiste, because the siLca being separated fram the oxide hy 
^eaiia of a weak acid, it appears ta retteatble gelatise, and 
JlMcause the deposit, when examined ia its natural atats, was 
found to be unifartn in its substanoe, evfin when looked at 
ibroHgh a leas. 

Although the oxide of iron, when first ^coreredf proves to 
be pwoxide, it is iieverfJieleBs very probaUle that it aaiatsm 
the water in the fsrta of protoxide, or tthat it is ooBreirtled^to 
peroxide by the action G<f the air wfaiob ii disBotred in ihe 
water. The probability of this opinion is further otfD&nae& by 
the circumstance, that the eoloar of .the irater is not «h«nged 
^r the additiea of the triple fHwasinte of iron, nor by tbat of 
l^kfiic acid) it being iwell known that 'protokides geneiully hat"e tt 
greater disposition tJian {teroxides. 

The analogy which I -established some time since, during my 
researches as to the dgoompoBttion of alkahes aod eartha, 
Jifstweon the baye of siKoa aad that of boraoic acid, and the &ct8 
described by MM. Smithson and Beraelius, furoisb reasons /or 
lotassiog silica among the acids ; and it esems probable that the 
. oxide of iron and the silica undergo a real chemical combinatica 
in 4be warm water, and tihat they separate from it is oonae- 
quence of its cooling after issuing from the moaotatn. 

When the deposit is obtained fromit^ diffused state in water, 
itoontainsn^etiiersubstaQCABthan oxide of iron and silica; when 
it is taken from the bottom of the waters, carbonate of lime and 
sand may be observed mixed with it. These two substance^ are, 
however, evidently «xtreneous. From many experiments which 
I made I am cor^vinced that after it has quitted its source, the 
water yields no deposit whatever ; but it appears certain that the 
water, which, on nsing ftom the spring, possesses a temperature 
of 112°, must be much wanner within the mountaio, and that 
£!Dnscqu6>Ktf its eotvent power must there be mut^ greater. 

Wboi aeODsiderable quantity of it is evaporated, asmall por- 
tion of sUioa and oxide of iron is fomid, a discovery that had 
been nade by Signor Battista Tessandori^ and I have aacer- 
tuaed by experiments that these substances are obtained in the 
aame stfite, and nearly in the same quantity, in which 1 liaTC 
stated thoM to he ^iscovaMd in the hnvnaak-ftHow deponU 
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w bf r c.' tikewise it n aoMtnpKDKd nilb siliea ; nor is it intftf'oba- 
U* titMt this earth ig in many cases the eawe «f the onde 
lof iton beiag dissolved in the water ; aod tbeee facts csmbinet 
itirbish' us probb^ with an explanation of the manner in whioh 
oeiite is geserated. As to what may b? the effect of the conv- 
-hination of oxide of iron and silioa on araraal bo^s, it is the 
province of medical men to examine, and to deteimine upon, 
9iSta long and adeqocte e:penmeat«. 



On t/te Formation of Cartmret of Nickkl. and Metliod of obtain- 
ing the Metal pure. "By Mr. Nicholas Mill. 

(To tie Editor of the Annah of Philosophy.) 

SIR, London, Nfo. 16, 18S1. . 

Little being known relative to nickel and its pconpounds, 
jtuticnla^ ^ the fonnation of the earburfit whicii was first 
-^SAcad at by Br. Tbcmson in a paper on the purification of this 
uetai, inserted in the Annah of PhiloaMihu, the originality of 
which was lately laid claim to by two individuals in tvoJate 
^jp«{i«H:in the saDoe pubhoation, 1 hare taken the liberty of for- 
ivwrdiog to you the following pro>eess : 

i/et th& native aieeniucet or sulfihuret of nickel be finely- 
pounded smd mixed with charcoal also quoded, and placed in a 
flat bottomed crucible, and exposed to a dull red heat for two 
4iwirs. iBIow off tJie charcoal with a pair of bellowe, asd ttia- 
aolve t^e nickd in nitrosulphuiic acid. Evfqrarate and ciya- 
tuSiae. Beantifql green ctystala of the form of a square solid 
^riU be obtained. Let iJiese be carefully selected, dissolved ia 
-water, recrystaitiz«d, and mixed wi^ a small poption >of boras 
and pounded charcoal, and fused for a quarter of an hour in a 
atoong led heat. , When cold, bret^ the cmoible, and under- 
neath the bcrax will be fcnnd a bntton with a very high degree 
<^ htstre, very fusUile and magnetic, which latter fadt {voves its 
freedom from arsenic,* from which subst^ce, by other prO' 
ceaaes, it is very difficult to free it. The c^buret thus formed 
ii brit^ and fusible, md if exposed to the fiame of the oxyby- 
ilni^n Uowpipe beco«s<es malleable ; but it may stiU, and noat 
commoidy does, contain copper and kon. In mdes, theref<H^ 
io obtam ihe miUaable metal pure, dissolve the carbdret ift 
oiteic acid, neutralize the solution, and precipitate by aqueous 
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.potaeh. Reditsolve the precipitate ia aqueouB smmoiua, asto- 
T^the excess of alcaU by nitric tcid, and precipitate the copper 
and iron by a bar of zinc. Nothing will now remain in solutioii 
but nickel, and, perhaps, a little cobalt. To obtain the nickel 
free from this metal, precipitate it hj aqueous potash, and the 
■cobalt will remain in solution. If this last precipitate be dried 
and mixed with borax and exposed to a heat of 160° of Wedg- 
wood, Uie metal will be reduced in a pure state. 
I am, Sir, youT obedient servant, 

Nicholas Mill. 



Article XI. 

Chemical Examination ofCubebs. By M. Vauquelin.* 

CuBEns are the fruit of the piper cubeba (triandna trigynia), 
a perennial plant which grows in the Philippine Islands, in Jara, 
-Guinea, and the Isle of France. 

The cubebs which were employed for these experunents wete 
presumed to have been collected three years ; they were imported 
by the Dutch, and had been in a warehouse in Paris for \& 
months. 

These grains do not all possess the same colour ; they are 
rounded, and attached to a stalk : if they are examined 
after being macerated in water, four coverings are discoverable; 
the first is fleshy, and softens in water; the second is of a grey 
colour, and is nearly transparent; the third is thin hke the peel 
of an onion, of a yellowish-brown colour ; the fourth ia a very 
thin white pellicle immediately covering the grains, some of 
which are round, and entirely nil their covering ; others are flat 
on one side, and rounded on the other; others agaia aie 
wrinkled and covered with fatty matter ; and lastly, there are 
some which are of a white colour.- 

Many of these grains contained a white concrete oily matter, 
and which had every appearance of a crystal. This concrete 
matter melted in a silver spoon, rem^nea Jused, and without 
emitting any odour. 

Seven hundred and seventy-two grains of bruised cubebs were 
-put into a retort with water, and subjected to distillation. The 
water which came over was turbid, and covered with small 
drops of volatile oil, the consistence of which was greater 
than that of common volatile oils. It had a strong taMe, whicb 

* From Ute Mtnmttt du Mntnim d'HiitaiTC Natuidle, tmn. ri. 
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KMuewhat TeBembled Hh&t of peppermint. In this reepect, 
Mamiy IwB committed a great error : he eays that Beaum^ 
obtained two ounces and one drachm of this oil from two poundB 
and a half of cubebs ; whereas it was only one omice one drachm 
from twelve pounds and a half of that grain which Beaum6 
obtained. 

The distilled water possessed all the odorous properties of the 
oil, but it V/3B alkaline, for it restored the bine colour of litmus 
paper which had been reddened by an acid; wishing to know 
orom what alkali this property was derived, I saturated it widk 
weak sulphuric acid, and evaporated the solution. 

The residue of the evaporation being examined contained a 
salt, that had all the characters of sulphate of ammonia mixed 
with a little essential oil. It emitted ammonia upon the additioB 
of a few drops 6f potash. When put on a hot iron, it was vola- 
tilized in the form of dense white vapours. 

The residue of the distillation when filtered had a brown 
colour, a bitter taste, and with reagents the following efkctt 
-were produced : 

1. It gave an abundant yellow flocculent precipitate wiUi 
nitrate o? silver, a great part of which was redisaolved by pure 
^tric acid. 

2. Oxalate of ammonia produced no effect. 

3. Nitrate of barytes gave a light flocculent precipitate. 

4. Galls gave a bulky brown precipitate. 

6. Acetate of lead gave an abundant precipitate, and the 
Jiquor was rendered almost colourless. 

€. It reddened litmus paper slightly. 

By evaporation, it gave a brown extract, which was slightly 
scid. It was divided into parts, and subjected to several opera- 
tions. 

1. It was treated with alcohol, to which it.imparted a yellow 
-colour : the alcohol, when evaporated, left a substance, of a fine 
colour, which redissolved in water, except some particles of a 
J[>rown dry resin, that softened between the teeth, and had an 
atirid taste. That part of the extract which was insoluble in 
jilcohol was dissolved in water, but there remained some particles 
in the liquor which appeared to be albumen coagulated by the 
alcohol. 

3. A portion of this extract being burnt gave an ash contain- 
iBg enbcarbonate, phosphate, a little muriate of potash, and some 
phoaphate of ma^esia. 

3. The remaimng part of the extract was dissolved in water, 
and precipitated by acetate of lead. The precipitate being 
washed and decomposed by sulphuretted hydrogen, gave a smaS 
' 4juantily of malic acid mixed with a little colouring matter ; the 
iiqnor nom which I had separated this acid by means of acetate 
jpj Jead, being tceated. with the sulncetate of we same base, gave 
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II vdlaw preci^tate vhtoh, being put into Jtlcoix^ was iBaialnd 
onA the «xoeptioD of a few ^articjes, pofiBessingjafi Ae jmpet- 
4ies of gwm ; the yellow precipitate assumed a rose coVm*, «ri& 
a abode of vitJet, by tbe action of heated sulphnric acid^ 

The liquor irom which the above-nentioDed pRcipitofeeB wen 
obtained was in its turn exposed to a current of sulpfaorettBd 
bydrogen gas. The lead being separated by tiieM mcarw trom 
;4he ItqwH , there was obtained, by eraporatina the lattet, a yi4- 
iowiab matter of a nauseous odoor, and of a flaroulr Knen^u^ 
iltMjt of raw peas, and tbe subatanoe which is fouhd in legwntaoH! 
plants. It IB precimtated by gaUs, and dissolves better io wed: 
4imti i& strong alcohol. When heated in a tube, it ^m« aQ the 
^prodttots conamoB to vegetables, withcmt any -mxtme ef aniad 

Tbe different sabetances whiefa have been demnbed do not 
appear to be the active matter of the cubebs ; die grains whidt 
imi bew acted upon by water were treated with bwing akohoL 
This Bolution being filtered lefl upon evaporation a green sdv- 
stance which had peculiar properties, and the appearance of fbUy 
^natter. It isfluic^ of a disagreeable smell, an acrid bitter taste, 
AOBewliat reaemblmg tbat of balsam of copaiva, and it occaaiMk 
slight irritation in the throat. When put upon paper, it QCt)»> 
sioQs spots, like fat oils. This pt^ier, wlien heated, gives oat a 
little volatile oil, which was mixed with the fatty matter, but the 
paper remained spotted. 

r The fatty matter, when washed witli water, communicatsd to 
it a little pungency ; the water, when evaporated, left an e^rwv 
live matter which had also been taken np; dissolved in cold efter, 
it left A reaidue of a resinous nature. I^s oil when obtained by , 
neans of ether Itchd the grain separated fnaa the shell is aucft 
whiter, because tbe shells contam a much greater quaati^ rf 
jcoloufiag matter ; the Catty matter was snbjected to ebullitioB in 
weak eutpharic acid, in the hope ofseparatiugits acrid i^poper^ 
the |dan did not succeed ; I merely remarked that the sides otvBt 
Teasel to which it was attached became coloured from a vosA- 
led to a violet-purple : if water be pouted upon this ooloat^ 
•aatter, it changes in coldur, and becomes blue. Balsam of t)»- 
imiva, and even turpentine, treated by sulphuric aci4, becatte 
of the same colour. 

. Wishing to know whetiier this substance existed id tbe shell, 
<gc«nly in the grain, I took 77-22 grains lepar^ed frou -sil'theik 
shells, excepting the two last. This quantity digested in aloabd 
,g«ve about 2^ grains of the matter in question ^ while 7?'22 
;^nuas of the sh^ which contained no kernel gave me Bcaro«4|f 
-eoe grain of it. It is, tiKfefore, evident, diat l^aMtterBOOaM 
in every part of the grain, but moat abimdRntly in tbe Ce!n«re. 

. Thu peculiar matter diaaolw in etlwrarin dloohttl; 'mblnttel 
«*4iBUUtiw<t pdda n — M siaaftiy <f i mmMH Jei^ iMllbk 
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seeiduum ik transpweot, s^d, aad possesaeB aa acckl tute ; 
Bod is BoluUe in elher^ ^cqIkoI, aod potash, frtua wliidi.it iaaMW 
dijHtated ^y an acid. Wlun oompaDed nitb balsam of oopow^' 
it bears some resemblance to it, but there are sooie poiiriB. o£ 
difference.' W^ait is procured by means of ether, its cobDar 
is like that of balsam of oopaiva. . . 

Mlien these substsaoes. are put into distilled vater, ■ they 
impart a disagreeable taste t» it | tf (bese sokitieBfi be afleFwaids 
evaporated, extractive matters ak obtained, whi<^ bear ttte 
atroDgest resemUance* to eaoh c^er, and when treaitvd with 
sulphuric acid, assume a colour varying from . n»e-iad to pot^- 
plish-violet. The balsam of copaiva treated witii thi> acid suf- 
ifaiathe same changes, excepting that the cokiiu- prodsccd by it 
ia- not 80 fine. 

The matter ^^tMsa the cubeba dissolved in akx>hol aad mbmitle^ 
to distillation gives some volatile oil; the same happca* ^mli$ 
the balsam of cop»iva^ but the odour of the latter is more disa- 
greeable than that of the former. 

Ether has similar actJoa upon these two substances : the mat- 
ter of the balsam of copaiva when treated with carbonate of soda 
becomes of a toe white colour ; the resin of the c^bebs assam^lh 
a light yellow ; the two solutions underwent different changes 
by ebullition, that of the balsam of copaiva did not aSbtd spy 
precipitate ; the contrary occurred with the substance obtained 
tpua the cubebe. 

Notwithstanding these slight differences, whi<^ may deoeiidi 
upon some coloniing principle retained by the resin of the caae]>w^ 
there can tte so hesitation in believing that 4 strong ^e^sa.. 
Uaoce exists between it and the- balsam of copaiva, and i^ i| . 
b this peculiar matter in which that property resides that hw 
he,cn i^seovered and employed in tbe cure of gonorrhcsa., . 

Being desirous of discovering whether the kernel C9i^aii)e4 
a|iy essentiaX oil, I separated the shells very perfectly, and suW, 
igitted the kernels to distillation. I obtained by tlus proceM ft 
iliatilled water similar to that which had been prociired fron^ the . 
eatire zrain ; some small dro{» of oil w«re apparent at t^ iiyi 
face of tbe watei;-but the SBHiHneBEi of tbe quantity psfxewtetlt 
JOe from piaking an exact oomparisoa between it and tbtii 
obtained frcwa the entire cub^bs. 

About 1^0-5 grains of cubebs were biunt, and left an ^fih^. 
irwghing about oaa grain ; it had a green colour, Uke thsA comi- 
iaa«icated to potash Iw manganese. Treated with w^r, ttu4 
residuum lost nearly huf a grain of soluble salts, composad vT 
snbcarbonate, phosphate, and a little muriate of potash. Tba 
residuum insoluble in water was taken up by muriatic acid, 
exceptiiig a small quant^ of stfica : this solution was found 
Vfsai examtoatloD tohacoiaposedofphoaphate {^msgaetia^Ud 
a trace of iron and manganese. 
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ThB neuDDus matter of cubeb§, decomposed in a ^ass tobe^ 
sdiiUted tiie usaal appearance of Tegetable matter ; ue Tapoms 
which were disengaged had a penetrating odour, end redaeoed' 
litDuw paper. 
. It is evident from this analysis that cubeba contain : . 

1. A volatile oil which is nearly solid. 

3. Reain, resembling that of batsam copaiva. 

3. A quantity of another and cdoured reain. 

4. A coloured gummy matter. 

5. An extractive principle similar to t&at which is found in 
kjpnninouB plants. 

. 6. Some saline substances. 

. lam desirous that this analysis, upon which I have bestowed 
some pains, may serve to direct physicians to that employineot 
of cnbebs ia tbe healing art, to wbich they may thmk them 
•ppUcable. 



Article XII. 



0ntlie Method of mialyzing the Ores of Nickel, and on a near 
Combination of Nicket with Arsemc and Sulphur. By J. 
fierzelius.* 

Within a few years, two new metals have been announced as 
discovered in the ores of nickel (vestium and wodanium). It 
was afterwards found that these metals were only alloys of nickel 
tnA iron and arsenic. - Even the celebrated Richter was 
deceived 20 years since by a similar alloy, which he took for a 
new metal, and named uiccolanum. 

The cause of all these mistakes is to be attributed to the 
imperfection of the analytical methods which have been 
employed to separate nickel from other substances, especially 
fiinm tne arsenic and iron with which it is accompanied. Seve- 
rtd metaUic arseniates, especially that of iron, possess the pro- 
per^ of dissolving in acids, as if they were we^ salifiable 
oases ; the alkalies precipitate them without altering their com-- 
|>osition, and when these oxides are reduced by means of char- 
coal, arseniurets are obtained, which, when compared with the 
piire metals, appear to be peculiar metallic substances. Che- 
mists who are accustomed to examine every thing by the blow- 
Sipe cannot, however, be deceived in this respect, because even 
le smallest trace of arsenic is detected by the smell, when these 
cubstances are heated with soda upon charcoal. 

I. Common Method. of analysing the Ore of Nickel. 
■ The powdered mineral is dissolved in nitric acid. Then 

• Fran tbe AiuulN de Qdnu* et de niptqM, um. znL 
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Iff""""" some Bolphnr mixed with « little silica. Tbe reiidoe ir 
weighed, the sulfur is burnt, and the ramuning ailica ia agwht 
w^hed.. 

The nitric sotution evaporated to dryness is again treated nidi' 
eoQceotrated nittic acid to acidii^ the arsenic, and render the 
oxide of iroa insoluble,* which is aiterwards separated. This^^ 
latter process is nevertheless absolutely incorrect ; for the ane- 
oiate of iron readily dissolves when the solution contains add in* 
excess. , 

The acid solution, neaiJy neutralized by an alkali, is precipi- 
tated by nitrate of lead, which separates arseniate of lead ; bat' 
as this compound is soluble in nitric acid, it miut be evaporated 
to dryness, and the diy mass treated with water. It is rery tme' 
that if ihe iron could be separated by the method above' 
described, we should succeed in separating the nickel from the' 
arsenic by means of nitrate of lead. UsuaUy, however, the pre- 
cipitate thus, obtained, contains arseniate of iron and arseniate of 
lead, in the mixture of which it is impossible to calculate the' 

Quantity of arsenic. Added to this, when an arseniuret ia 
issolved in nitric acid without the addition of muriatic acid, a- 
great ^uantitybfarsenic is converted into arsenious acid, and tb«' 
precipitate becomes a mixture of arseniate and arsenite of lead. 

From the solution which contains the nickel and the lead- 
added in excess, the latter is precipitated by sulphate of soda ; - 
afterwards sufficient ammonia is added to redisaolve the oxide of 
nickel, and the alumina and every other substance mixed with' 
the ore of nickel, which is insoluble in ammonia, is obtained^ 
The ammooiacal solution is to be evaporated, and the nickel pre-- 
cipitated by subcarbonate of soda or potash,, taking care to^ 
evaporate every trace of aomionia liberated by the caraonate. . 

The oxide of nickel, thus obtained, usually contains cobalt.. 
M.Thenard and Fourcroy attempted to separate those oxides by 
jteroxidizing them by means of oxymuriate of lime, and treating 
the peroxides with ammonia, which decomposes and dissolves 
the peroxide of nickel, but not the peroxide of cobalt. This 
method, however, is. not quite correct ; for the portion dissolved-' 
contains a little cobalt, and the residuum contains nickel. 

Mr. Phillips discovered another method, and one which is 
more proper to be employed in analyses. It consists in dilating 
the ammoniacal solution of the two oxides with a considerable^ 
quantity of water, after which a solution of potash is to be added 
as long as precipitation takes place.' The nickel is precipitated, 
and the cooalt remains in the liquor from which the ammonia is 
obtained by evaporation. This method is not rigorously exact, 
but the traces of' cobalt which are' precipitated with the nickel 
may be entirely ne^ected with respect to analytical result. 
. M. Laugier afterwards discovered another method of preparing 

• Aikm'iDic(iiM«rafC3iMiiiKi7,ii.l36. 
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aiolnd •AwolnteIy:'{n» finm cobilt, br ilMiily evayenitiDg- • 
SBBwaiaeaLaolutioaofthe oxsUtcBofatekelsiulAitaabiilt. Th«> 
oxalate of nickel is deposited, and that of cobalt remaiaa cbsk 
solwcd ia the form of a double oxBlate of odaalt MiU. tamaatoa.. 
But this propeiB, as M. Laugier elmeEvea, eanoot be vmpk^redt 
iaaDaDuyua. 

- Dc. "niooisoo proposee, ia atder to obtain pure Bickel, la 
diBMliK the ore of this metal in a noxture oi tnlpbiiiic aad. 
nitric acid, which leaves the greater part of the argenious acui 
iiadinM>lved : to the filtered solution, potwh ia to be added, and 
then the dcnUe subhate of nickel ana potash is to be ciystal- 
Ibied. By this OMtbodthe avseoic is separated, fat di* o^tals. 
do not contain any ; but if tlw ore contains eob^ ane, twd 
QOppet, t^se meteU aka fiirm douUe salta wilh potash whieh 
are not aepanble by cryatallizatioa from tiiat of rachel. Added 
to. thi% Z)r> Tbonuon's method ia not applicable' to aoalyBia. 

It is, to M. Stiomeycc that we are partiimlarly indebted fop « 
Juumledge of the compo^on. of nsckd otes. it iB:he ate* wlbs- 
iiibrmed na that wodaniam and wstMwt we mat peeriiar metab;* 
hat he- has not yet> aa &ir a& I hoow, dsacrwed the analytic, 
notfaod by which he obtaitted his lesnUs. This eimiuBslwiee ia 
neTentbebss eztremefy important ; for withouJi it, the ptofaal^iii^. 
of the result depeeda eatireiy on the confidence wfaieais pkced 
iw-the author. 

M. Berthier has giviN» as miaijrarfl of an. aiaenn*^ and of aa, 
aneoiate oi nkkeL We owe to him a very \gioA process 6w 
detarmioing the quantity of areenic acid in a aohi^on defnived 
of inaohiHe boeea. It consists in dissolving a zitab weight' of 
uon ia, nitric acid,; this soiation is to be poured into the oqaifi 
from which, the araenie aeidis to be separated, and precipitated 
fa^ meatiB. of ammonia. The precipitate formed is siUxue^ate 
oi' ivoo, which after being heaited is te be wairiied, acd the quaz»> 
t^ of usenic uad is dteowtered, because that of the o«ide> o£ 
im was pMTious^ kitowm. 

' i/L Psaff, oi Kiel, has lately examined the same ore of Btckttl, 
iriiich isitihe prinoijmi subject of tlus memoir. The obserxalioiw 
which I have alrrady made upon the ancient method* of analy»^ 
iag ihae* ores are for the most ^pbcaJcJe to that selected by 
31.. Psa^ and which I constdec it useless now t» desct^. He 
fflMod this ore ta consist of 

Nickel 24-42 

Arsenic . , 45-90 

Iron 10-46 

SuJ^ihuE ;.. 12-36 

Loss ..^, 6-86 

■■• TOit TcMiDni u DM A peculiar metal wai alio shown by Mr. Faraiiyin tlie IRotbI 
t^iionJouniil, vol. 8. p. llB,'butrfi«lwtb«foteor«ft«M.8traneret, Idonot 
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■ «83».] Mahod (ff^ai^xkig tH Qfe$ of Nitkel. H^ 
■ 'Thiaore of nickel esntadbi^ curioiiiy some Cttiie«ioce,wfaflD 

'7 ^BttsJtMti'Severd nUDendaui order tadigeCTar Beleiuuio in 
^Mm. TJie cmtphor irhicfa it containa proved to me tliat it 
-i^SerS eottrety from orseaical niokel, and liliteDded to-aaatjoe 
' it upon' ft' future oceasioii. In the meaa lime, M. PsaffpuUiaaed 

an BnalyBia of it, which might reader any further eiaminatipn 

«tip^uoafl;>if tbere had not been ao considerabie a loBs, Some 
' phenomena l^bhJ obseired &t the time- of mv hist experimeirts 

induced me to undertake this analysis.; and tbe dimcuttyof 
- idbfainiog a ' satis^tory result engaged sae in numerous 

Mse^arche^. 

' il. EMomiimtivn -0/ tome Suiitances which are obtained in the 

■Analyaet of the Ores of Nickel. 

■Arseniate of Iron. — The red Oxide of iron combined with the 

• 'faneiiions aad arsenic acids is soluble in caustic ammonia, and 

. gives a red cotonred eolotion. If 4be ^olotion also contains 

■ sulphoric and nitric acids, it deposits in a few days a yellow 
'powder, which diEsolvbS in water, in attempting -to w«:^ it upon 
' ft filter. If a solation 'of ar^niate of peroside of iron in nitfic 
' ftcid be evaporated imtil the greater ^rt of tlie acid is vola^- 

■ liwd, a white powder is obtainedj-^atts insoU^le in water, aiid 
'Which is neutral arseniate of peroxide of iron. When subjected 

to a Scarcely visible heat, it loses 17'68 per cent, of water, and 
' 'b^t:6ities red ; but if the fire hB increa^ea to l^dnees, it appears 
■to ignite for a moment, ' ftnd becones yeUowiah-white. lie 

water contains- twice as much oxygen as lh« base. If caustic 
"ammodia be poured upon this arseniate before it is dried, -it is 
' readily dissolved ; the dry arseniate requires some digestion ifi 

dissolve it. The Ifed solHtiort left exposed, evaporates, and lems 
'&t^ excess of ammonia, but does not deposit any thing, and 

Anishes by' fonimig a transpareHt red ma»e. -IhiB tuass is a 
'double ^barseniate of peroxide «f iran OnA amtuoaia. When 
'heated in a proper apparatits, it gives at -first much anmooiaand 
~ 9 little water; but at the mommt in'which the Mass begins to 
' tedden, water, azotic gas, and arsenious adid, are disengaged, 
'^and the latter sublimes. The residuum acquirer a gre^i^ 

colour, -and appears to be an arsenias-ferroK^erricta, The 
' double snbsalt m question dissolves in water mixed with a littJe 
-Anmonia, but pure water deoodiposea it, and dissolves arsesiate 

of ammonia, as well as a small quantity of undecoinpoded double 
' 8ub(u«eniate, the re«due left being- a subarseniate of peroxide 
•ofiron. 

The subarseniate of-iron is not Boloble in ammonia, even 

Aongh it be first dissolvedby an acid, alid ammonia added to 
-4e solntion. Consequently when in a sokition which contains 
■yetaxide of iron and arsenie Msd,- thedattet is sufficient only to 

ibnn a subamoaate cf-l^ -perOKide,: &r addition of ammcmia 
New Series, tql. 111. p 
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produces no trace of soluble double snbarseniate ; but each por- 
tioa of arsenic acid that is added renders a certain quantity of 
the peroxide soluble in ammonia. The subarseniate of peroxide 
of iron which contains the slightest excess of base, and is inso- 
lable in ammonia, is that whicn is fenned by the oxidation of die 
neutral araeniate of the protoxide. Consequently, if n^nt^ 
' aneaiate of protoxide be dissolved in nitromuriatic acid, and 
ammonia in excess be added to the solution, all the argeoic acid 
and all the peroxide of iron are precipitated. 

Caustic potash even, when in great excess, doea not qom- 
pletely decompose arseniate of peroxide of iron- I twice 
digested the same portion of this compound in strong solutions 
Otcnustic potash, which left a substance parfectly similar to 
peroxide ofiron. When dried at the heat of boiling water, and 
' afterwards heated to redness, it lost 0' 134 of its weight, which 
was water; the remaining 0-866 was dissolved in muriatic actd, 
and precipitated by hydrosulphuret of aznmonia. 

The Bulphuret of iron, after being well washed, was dissolved 
in nitric acid : precipitated by ammonia, it gave 0"796 of pet^ 
oxide of iron. The arsenic acid, therefore, weighed 0*07, The 
oxide of iron contained 24-4 parts of oxygen ; the water contained 
12, and the arsenic acid 2*43 parts ; consequently these quanti- 
ties are to each other as 1, 5, and 11). This substance then, if it 
be not a mixture, is composed of subarseniate, with water of 
. combination, and hydrate of peroxide of iron. When made 
' «lowly red hot, it suners more rapid combustion than most other 
. substances m which 1 have hitherto observed it. 

The arseniate and arsenite of protoxide of iron are also soluble 
. in ammonia, but less so than those of the peroxide : the solution 
- when exposed to the air assumes a greenish colour. 

The arseniate of nickel dissolves in ammonia in whatever pro- 
portion the arsenic acid is combined ; but if in a solution of 
arseniate of nickel there is any peroxide of iron, and if the 
arsenic acid be not in sufficient quantity to form neutral salts 
■ with the two oxides ; the ammonia precipitates not only some 
subarseniate ofiron, but also some subarseniate of nickel, in the 
' ibnn of a double subsalt, which -is of a green colour. If the 
arsenic acid is not sufficient to form the double subsalt, it forms 
' a mixture of subarseniate of iron with the double salt, and in 
this case, the precipitate has more or less the colour of oxide of 
iron. 

If the arseniate of nickel does not contain any oxide of iron 
(protoxide or peroxide), it is totally decomposed by. caustic 
potash, especiaily if it be first dissolved in ammonia, and the 
. solution of potasn be afterwards poured in. A compound of 
nickel and potash precipitates, and the arsenic acid remains in 
solution combined with the aUudies. If, on the contntiy, the 
: liquid contains iron, the precipitate contains arsenic. 
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_ A solution of arseoiate of iron ftnd nickel, saturated with aa 
.Alkali even to the commeacement of precipitation, and aft^- 

wards mixedwitha'solutionof acetate. of lead, precipitates arpe- 

niate of lead and araeniate of iron, until no more remains in the 
: liquid. 'Hiis cjicumsta^ce arises from the affinity of the arseaic 
.acid being so much greater for the oxide of lead then that'.of 

.the acetic acid, that it forms a subarseniate of lead in the litjuid 

which contains acetic acid in excess. . The subarseniute of iron' 
. not being soluble in it pi:ecipitates at the same time ; for the 
. strongest acids combine with the oxide of lead, and the acetic 

acid is at length the only free acid in tl^e liquid. The flolution 
.which contains the oxides of nickel and lead, -when mixed with 
.sulphate of soda, suffers the greater part,, but not the whole, of 
. the oxide of lead added in excess to separate. If excess of 
. ammonia be afterwards added, a greyish precipitate is formed 

composed of oxide of lead and oxide of nickel. In order to 

sepiu^te the last remains of the lead, sulphuretted hydrogen 

must be employed . 

Hydrosulphuret of ammonia does not separate arsenic acid 
. fiom oxide of nickel ; for the precipitate produced is as sulnble 
. in an excess, of hydrosulphuret as in caustic ammonia. The 
. solution has a very deep yeliowiah-brown colour : when rather 
. conc^entrated, it loses its transparency. Acids decompose it, 

but the precipitate contains some arsenic, and usually a small 
- quantity of sulphuret of nickel is redissolved by the acid, even 

when it is only the acetic. If an ammoniacal solution of this sid- 
' f^uret, which contains arsenic acid, be evaporated, a part of the 

■ sulphuret is deposited in the form of arseniuretted BuI[Jiuret of 
nicUel (that is to say, a compound of sulphuret and of arse'niuret 
of nickel), and another part oxidizes in proportion as the ammo- 
nia evaporates, and gives rise to a solution of nickel. The sul- 
phuretted arseniuret of nickel is insoluble both in muriatic acid 
and in ammonia. Cobalt difiefs from nickel in being perfectly 
well precipitated by the hydrosulphurets, without being redis- 

.solved by an excess of them. 

Oxide of J^ickel and other Salifiable Bases. — It is well known 
■that oxide of nickel dissolves compIeteW in ammonia. This 
solution ought to be considered as formmg a double subsalt ; 
-yet the hydrate of nickel is soluble in ammonia, although in a 
-quantity much smaller than the oxide cumbines with an acid. 
,The same affinity that determines the solubility of oxide of 
.cickel in ammonia exists between it and other bases, although 
the combinations with these latter are insoluble in water. 

■ Consequently when a solution of nickel is mixed with another of 
an insol.uhle base, the ammonia occasions a precipitate, which 
contains nickel, and from'which an excess of ammonia cannot 
separate this metal. 

la this case the oxide of nickel is divided between the two 
f3 
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- 'bases, towards which it usually RCta as an acid or electro-oega- 
-4ive body. It is in this n»nner tiiat it precipitates with tfie 
-idkaliae earths, the protoKideof iron, of nwaganese, lead, &c 

Birt 'with the protoxide of iron and with alumina, it precipitates 
m the state of base or of electro-positire body, and on i^ns • 
account, these latter contain much less than the former. If tike 
' -oxide of nickel I'flntains small quantities of another base, it is 
'• very frequently difficuH to discover what this base is. Barytes, 
' Btrontian, and lime, are shown wben a concentrated -tnintioa of 
tb6 oxide IB mixed with carbonate or sulphate ofeinnic«ia,whi<}h 

- precipitate the earths, and form solubie salts with the oxide^ 
Phosphate of ammonia cannot be employed to separate it froin. 
magnesia ; for though ' phosphate of nirice) is soluble in aU pro- 
portions in ammonia, it precipitates nevertheless with pbospnate 
ofmagnesia, without, the possibility of separating it by unmodut 
added even in great excess. I know of no other method of 

- s^aroving them, than that of precipitating the oxide of nicA^fel 
Irom the mixed solution by hydrosulphuret of ammonia, and «f 
immediately decomposing the excess of the hydrosulphuiet by 
a few drops of acetic acid, and filtering the solution. The mag- 
nesia remains in the solution, and lu^V be separated from it la 
the usual maimer ; but in general, d#erent methods must be 

- followed with every base with which the oxide of nickel may be- 
mixed. 

ft follows from what has been mentioned, that the sohAHlity 
of oxide of nickel in aramonia canpot be employed to separate 
it perfectly from foreign adnuxtufes insohible in this alkali ; Mr 
the parts undisBolved or precipitated always contain more or 
less oxide of nickel. 

The combination of oxide of nickel with canatic potatii 
appears to me to be the most remarkable of aH those which it 
forms with salifiable bases. When a solution of caustic potasli 
as gradually added to one of nickel supersaturated with ammoraa^ 
a whitish precipitate appears, which redissolves, but which ia- 
eventually reproduced, and does BOt again disappear. When 
the potash ceases to render the liquor turbid, it becouies colour— 
less, and a greenish sediment is slowly deposited. On this- 
occasion, the oxide of nickel combines with the potash, and 
becomes insoluble. The redis80lving<rfrtie first formed porticos, 
of the precipitate is derived from their decomposition by €t» 
ammcmiacal s^ts ; but at the moment in which the latter ue 
decomposed, the precipitate remains undissolved. The preoi- 
jHtate in insoluble in ammonia. Separated by the filter, itfonoB 
a gelatinous mass, which it is extremely difficult to wa:^. If 
there is any lime in the liquid, Uie precipitate is less coherent, 
and more easy to wash ; but it then contains all the lime remain- 
ing in the solution. BoiUnf water penetrates the niccolaie fif 
potafdi {lit veMa verbo} mam better ; but it deo decc«upofltfs it 
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and 'SepedraUsi tbe pijlosb; and when the liquor Whtoh pHBM. 
tlip'ough the filter 18 evaporated to dryoeas, and leaVes< aa re«- 
dutim, tbe nashed axid« ie as hydntta of nickel whiob. oootaiBft 
119 trace of potash; if, oo the contrary, there was an aHuJiBC; 
««[fh, it would remain combined with the oxide. 

There is cooBidejcabte difficulty in ascertaining whether the : 
oxide thus obtained contains alkali or not. Thinking at firrit 
that tbe washed oside still retained tbe potash precipitated with 
it, I Mideavoured to analyze it in order to determine the quantity ■ 
of potash retained ; but all methods in tbe humid way completely ' 
failed. There remained then only to reduce the oxide by means: 
of hydrogen gas, as 1 had done with the oxides of lead and ot 
c<^per. One hundred parte of nickel, heated to redness befbitt' 
the experiment, gave me 78*8 parts of nickel, which, digested for. 
a. long time in water, did not impart to it the property of acting 
like an dkali ; or, if there was any action at all, it was scerce^^ 
perceptible : then, ae we know from other experiments that 100 
pftrts of oxide of nickel contain 76'70 of nickel, it is evident th&t 
the oxide contained no potash. In another experiraenl I ' 
obtained from 100 parts of oxide of nickel, 79*7 of nickel ; but . 
this nickel impartea to water the property of acting as an idkaE. 
TDiis water became turbid by exposure to the air and on the 
addition of oxalic acid, it, therefore, contained lime. This oxide 
wjtsobtained by an analysis, in which I badnot separated from ths 
OK tbe traces of carbonate of lime that it frequently contains. 

Tlioae bases which are soluble in ammonia possess the other 
properties of oxide of nickel to such an extent, that it is often 
aimcultto discover.theio, especially when tb^are in small qusm- 
tity : these bases are tbe oxides of cobalt, copper, and zinc. 

Oxides of Nickel and Cobalt. — I have already observed that 
AJr. PhiUips has given us a method of separating these two 
oxides: by means of cau^ic potash. In order that it may succeed^. 
it ia requisite that tbe ammoniacat solution should be very 
dilute, and that the water with which it ia diluted should be freed 
from atmospheric air by long ebuUition ; for the addition of 

Setash gives the oxide of cobalt, which is dissolved, a strot^' 
JMpoaitioo to become peroxide, which appears to depend upoa 
the potash combining with the acids, the oxide of cobalt is held, 
thieiefore, ia solution by the ammonia ahoie; whereas, before it 
ivw diasdiVad in the ataie of a double &ubudt, conaistiog of 
annonia and oxide of cobaH. 

If the solution eoatainsi atmmphenc air,, the oxide of cobalt., 
combines with its oxygen, and tbe oxide of nickel comes down 
with th^. p^oxide formed. The more concentrated the solotitm. 
is» the greater is the tendency of the oxide of cobalt to peroxt- 
dize ;. and it then lzeq«aitly deposits during filtration. It is* 
therefbhe, easier to separate a lai^e quantity of nickel from a. 
simU jquAotity of coWt, tlunthecoaverse, althoi^b in every case 
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the qtMtotity of oxide of cobalt thus carried down w too ioconsi- - 
derable to alter- in any notable degree the restilt of an analysis ; ' 
especially as the two oxides posseBs the same saturating power 
and consequently the chemical coitstitation of the compound is - 
easily discovered. If the oxide of nickel precollated by. the-' 
potash contains any cobalt, it becomes brown when any very 
dilute acid is poured upon it ; for the peroxide of cobalt dissolves 
much more slowly than the oxide of nickel. It may be disco- 
Tered also by means of the blowpipe, if the oxide of nickel be 
treated with borate until it is reduced, and the red colour which 
it gives to glass disappears. If it contains cobalt, it is thett 
discovered by a more or less perceptible blue colour. I am of ' 
opinion that by Mr. Phillips's method, we may perfectly succeed 
in separating these two oxides, especially if the abovementioned 
precautions are observed. 

The oxide of cobalt remaining in the ammoniacal liquor gives 
it a rose colour. By evaporating the solution, the oxide is 
deposited in browa Hocculi, and may be collected by the filter. 
If the ore under examination contains silica in such a state that 
it may be dissolved, it now precipitates with the oxide of cobalt. 

- Oxides of Nickel and Copper. — 1 have not been able to deter- ■ 
'mine whether oxide of copper is soluble in ammonia or not. It 
is certain that all those solutions which are generally regarded as ■ 
oxide of copper in ammonia are double salts with excess of base. 
I digested oxide of copper in concentrated 'aEomonia for eight ' 
days in a stopped^ bottle. The solution became of a light-blue 
colour in 48 hours, and it did not afterwards increase. A drop - 
of carbonate ofamuipnia let fall into the liquor immediately dis- - 
solved a part of the oxide, and made the lower stratum of the 
liquid of a deep-blue colour. 

When an ammoniacal solution of oxide of copper is mixed 
with caustic potash, the oxide of copper is precipitated in a few ' 
seconds, and if the quantity of the potash is sufficient, it is - 
entirely deposited in the form of a blue hydrate, which it is very ■ 
easy to wash. When well washed, it yielded blue hydrate of 
copper, combined with two atoms of water ; it does not retain 
any trace of potash. . In order that the copper may be perfectly ■ 
precipitated from the ammoniacal solution, much more caustic 
potash must be employed than to separate oxide of nickel — a 
circumstance which is probably derived from, cuprate of potash 
forming only in a liquid which is saturated to a certain de^ee 
with hydrate of potash; it is more easily decomposed than the 
niccoiate. > 

■ I endeavoured to take advantage of these properties of oxide 
of copper to determine the quantity of copper in these analytici^ 
expenmenls. The method which has been always u^ed to pre- 
cipitate metallic copper by iron is extremely bad, and always 
gives incorrect results ; for, on one hand, thie copper is al>vays 
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nat^ with carburet of iron, which separates from the precipi- 
tating iron iii proportioa as it disaolres ; on the other hand, tbe 
reduced tnet&i can scarcely be dried without iuffering consider- 
able oxidation. If the oxide of copper be precipitated by a car- 
bdnated alkali, this alkali, when added in excess, always dissolve* 
a 'Small quantity of carbonate of copper. This may indeed be 
obtained, if the solution be evaporated to dryness, and the resi- 
dnam be made red-hot ; the carbonate of copper is then decom- 
posed, and water separates the alkahne subcarbonate from it ; ' 
bittthen the oxide of copper covers the sides of the crucible, and 
adheres very firmly to it. The crucible must first be weighed 
ahine, and then with the oxide of copper, which niust be dis- 
solved by an acid. No one of these methods is convenient. I 
have found that the method of separating oxide of copper from - 
its ammoniacal solution by caustic potash gives a much more 
correct result than the foregoing processes. The separation- is 
not, however, perfect ; forthe ammonincal liquor, when filtered, 
becomes brown on the addition of hydrosulphuret of ammonia, 
and in a few days fiocculi are deposited, but so inconsiderable 
in quantity that I could not weigh them with certainty. I also 
endeavoured to precipitate the copper from its solutions by means 
of sulphuretted hydrogen, and to weigh the dried bisulphuret ; 
but it always gave me at least three or four per cent, too much 
weight for the oxide of copper employed, for the bisulphuret of 
copper becomes acid durii^ exsiccation, as occurs with the 
similar sulphurets of rhodium and of platina. When distilled in 
a small apparatus to expel the excess of sulphur, the sulphuric 
acid, and moisture, the remaining protosulphuret of copper gives 
the quantity of copper with more exactitude. 

But let us return to the mixture of oxide of copper with oxide 
of nickel. What I have already said of the analogy of these two 
oxides proves that the oxide of nickel, when precipitated by 
caustic potash from a solution which contains copper, roust con- 
tain some of this meta), a part of which, however, still remains 
dissolved in the ammonia, unless a great excess of potash be 
added. It is, however, very easy to separate the copper from 
the nickel by sulphuretted hydrogen, which precipitates the 
• former from its solution in an acid without acting upon the 
latter. -s 

Oxides of Nickel and of Zinc. — The oxide of zinc dissolved by 
ammonia is also precipitated by an addition of caustic potash ; 
but it precipitates more slowty than the oxide of nickel, and 
requires more potash. Its presence is discovered in oxide of 
nickel by reducing the latter by means of soda in the flame of 
the blowpipe. It it contains zinc, the charcoal is covered with 
a white incrustation of oxide of zinc; but to etfect this, it is 
necessary to use a strong beat. In an analysis of a metallic 
mixture which I performed a long time since, I endeavoured to 
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s^arate these two oxides by slightly heatjqg their nitcftteA so M 
to. peroxidize the nickel. I afterwardB poured upon ;it dilute 
nitnc acid, which disv^lved the. subnitnat^, of zioc, lea«iag the. 
paioxide of nickel uoaoted upon. It ia di(5<wlt to .perform thW 
experimfQt; for either too much or too httle heat alters th|9 
resulta, and the Beparatiop is Derer complete^ erea when it 8tM> 
ceeds. weU. AooUter process suggested itself afterwards. The,, 
mixture of the two oxides is put into, a bulb blown in the midd^ • 
o^a glass tube, through which^ a curr^it of dry munatic acwi 
gas is passed : the bulb is to be heated by meanfi of aspirittanqti 
the oxides combine with the muriatic. acid ; and the water, as ^ml ; 
as the muriate of zinc distil, and may be received in a vied coii<- 
taining water. The muriate of nit^el being m,uch lese volatile 
thwa that of zinc remain^ in the bulb. If the empty bulb be 
weighed before the commeacemeot of the experiment, and afl^_ 
having put the oxide into it, it is necessary only to weigh it, to 
fiod the relative weights of the two oxides; but the muriate of 
zipo may also be precipitated by subcarbon^te of soda, utd 
ita quantity determmed m a direct mode. 

(To beamtiMaedfl 
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Astroitomical Obtervattotis, 1822. 
By Col. Beaufoy, FRS. 

Bmhey Htatk, near Stanmore. 
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AnnciuB XIV, 

Meteorological Table. Extracted from the Regiiler kevt at 
Kin/auns Castle, N. Britain. Lat. 66° 23' 30". Ahotx 
■the Level of the. Sed 129/«(, 
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Article XV. 
.' Ahalyses op Books. 

A IVealiie on a Section of the Strata from NeweastU-upon Tutu 
to CroK Fell, in Cumberland, vntk Remarki on Mineral Vans 
in general, S^c. Sfc. To which in added a Treatise on the T)iico- 
very, the Opening, and the IVorkitig of Lead Mines, with the 
Drtising and Smelting of Lead Ores. By Westgarth Forster. 
"Second Edition. 18^1. 

No country in the world has cairied the art of mimng so far 
as En^aod has done. Foreigners who have of late yeare visited 
our mining counties are strudc with our efforts, the successful 
application c^ mechanism, and with the regularity of system that 
prevails in some districts ; and yet when they inquire for an - 
English book in which they may hnd these things explained, 
and see their history tracea, they are surprised to leam that 
their inquiry is in vain, and that except some obsolete treatise, 
or detached paper in a journal, or in a Society's Transactions, 
nothing of the kind exists. 

The title of the work now before us, which we have somewhat 
abbreviated, would lead us to expect that for a particular and 
for an important district, something had now been done; and 
though we may think that those whose experience is confined 
to one country, should not attempt an account of mineral reins 
in general, yet we readily admit that nothing would be more 
desirable than a record of the observationB of practical men 
relative to those situations with which, their knowledge is . 
greatest. We wish, therefore, Mr. Forster had been guided 
more by such a rule, and we think that he might have avoided 
some errors, and have made a more useful hook. . 

The part of the country under consideration isa curious one, 
and is singular for the number, extent, and regularity, of the , 
beds, into which its stratification is divided, differing indeed 
most widely, though Mr. Forster does not seem willing to think 
so, from most other mining countries, which set at defiance the 
accurate sections which are such good guides to a Cumberiand 
miner. 

The upper series of these beds contain the coal of Newcastle, 
and in the lower series which basset out from under the coat 
measures, are found the valuable lead mining fields of Derwent 
and Allendale, in the county of Northumberland; Weardale, and 
Teasdate, in Durham ; and Alston Moor, Nanthead, and Cross 
Fid^ in Cumberland. 

It is stated " that the gener^ rise or acdivity of the strota^ ■ 
which isprettywdl-k-aowntO' be-in this part-of our island to'^e- 
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silWth-west, and tlie d^ or declrvity to the KE. which in Cross 
Qill Burs, ID Alston Moor, Cumoeriand, makes two degrees - 
15 minutefi with the horizon, or nearly one yard in 27." 

Thus by their rise to the westward, they crop out and present i 
a' succession to the ohservation of the naturalist, ^nd ta the 
research aod lahour of the miner, while " the stratification has," 
as is ohserved, p. 92, " been ascertained with the ereatest pre- 
cisidR by the muUitude of shafts and workings of the lead mines,'" 
so that each individual bed is anticipated and calculated upon ' 
with the greatest confidence. 

. thus indeed a valuable series of rules are established, which ' 
render mining here comparatively a simple process, and the 
miners of many parts of England would indeed have reason to 
rej6ice, if they could be thus relieved of some of their greatest' 
uncertainties. 

The work consists of a preface — introduction — the treatise on. 
the sections — on mineral veins in general — list of lead mines— 
on the opening and working of mines — dressing and smelting the 
oiJes. 

We shall make some remarks on what occurs to us under eacb' 
head as worthy of notice. 

• Of the preface, we have little to say, except with regard to' 
one passage, wherein the author denounces theory as the baner 
of geological science, charing it " with having cramped the 
efforts of ini^utry, and paralyzed the exertion of research." ' 

- Is not this rather too dogmatical and no philosophical? ami 
after all, is it true ? We are not the advocates of any system, - 
but has not an hypothesis often led to investigation? Has not a 
favourite, and, perhaps, an absurd theoiy often led to the collec- 
tion, the arrangement, and the record of facts, and which but for 
this we should never have known ? Can Mr. Forster take upon 
himself to say that the labours of De Saiissure, Hutton, De Luc,' 
Werner, Playfair, and Cuvier, would have been what they are 
without this stimulus, not to mention the tribe of other useful- 
writers - who have been called forth by their more splendid 
example? ' 

Tile fiictis.that the mind, as soon as facts are collected, tends 
to theorize, arid the simplest deduction in geology is often hut 
an hypothesis. Such language as the above is, however, mther 
the fasbicuable slang of a sect of geologists, and we are ruther 
srtry to see a practical man fall into it. 

The introduction had better have been omitted, or Mr. Fors-' 
t«r might have submitted it to some of his mineraJogicai friends 
who would havfr given him a better classification of stones than ■ 
tilat which idisposes thetix into scintallant, or otherwise. 

Thfl ti-eatise On the section is ifivided into two parts, and the' 
lint properly and naturally takes the upper beds into considers- ' 
tiw), u'hich are usutdly called the coal measures. 

.The -general description of strata which- it begins with, iaf^ 
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cleady. written,- and is the more vkloabl*, a^ it,nnd«ntfy.feWtt*-- 
tiom the author's own knowledge, finij ineriuJeB, thetefoire, some > 
of those fniiiuter remarks for which we are alw^a thankful ta: 
practical men. 

We are amused to obserys a note added, g. 16, relative to - 
Mr. W. Smith, which is an old acquaiotsuice, having appeared ia 
almost the same words in Tarious forma, •aod at divers poiode^ ; 
Ik' the pages of the Phil. Mag. appended to Mr. Parry's oofitti- . 
bHtioDS.. 

' The explanations refer to the section, which is neatly executed,, 
and wbica, under the head of coal meaBures, includes 90 bedb, 
occupying a total thickness of 361 yards., In these are found 13. [ 
beds of coal, not reckonino^ such as are less than one foot thicka, 
«id making an aggregate depth of somewhat more than 13 yatda 
<tf this substance. 

The explacatioa itself is alin(»t entirely composed of extracts 
from Mr. Winch's valuable papers in the TtaoBactions of the 
Geological Society. This mode of tilling out a book we strongly- 
reprobate ; in a new work the pubHc have a right to new matter^ 
wid a reference to what has been pobhshed is sufficieot. 

Neither do we see the use of the number of tables of meaaQrer 
lOentA of strata, at different colheries, many of which are to be 
found in other publications, and are after all but of little genend . 
interefit ; nor do we Uke quoting from Williams's Mineral King- 
dom a few tables of strata which ara found to accompany coal, 
ia other parts of the kingdom, which relate merely to White- 
hftsen, Derbv shire, and one place in Scotland. 

Thus in woat should appear to be a compilative view of coal ' 
sbtttification, no notice is taken of the immense depositories in 
Staffordshire, Shropshire, or South Wales, nor is their n\<mt. 
valuable accompaniment, ironstooe, at all noticed, or its relatioa 
aa to position and so on, or where it exiats. 

The second part of the treatise on the secti<i»i> and whiclL 
relates to the lead measures, begins with the following pwsagfl> 
which we extract. aa a favourable specimen of the author's somr- 
position : 

" The strata which 1 shall now endeavour to describe is tiwit 
mit of the series which occurs in the lead district, compriaing' 
Berwent, East Allendale, and West Allendale, in the couabf (h!- 
Korthuraberlasd.;. Weaidale, and Teasdale, in. tha. coiuLty; of; 
Durham; and Alston Moor, in the county of Cumbetlasck. 
"Diere ara in this, district two places where intee counlieB moet 
in,<iae point ; viz. RamggiU Head, one mile BOUth-wast ofCosl; 
Qfiugh and Caldron Snout, a wat«tfiUl on the rira Teea.. M,- 
the former of these places, the counties of Novtimmberlawb^ 
Gunberland, and Durnam, fomaunioo; and Abthe-laUei&the 
counties of Durham, Yoriishice} i(nd WestaKoelaod. 

'* This tract of country differs conBideivblyia«xtaniBji«ppeW-- 
•(ice from that in wlu«bxoal. ocuira so phidiMlfir The-.e«f 
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aodiiafural ua^slatilMis oif the snrfaee in the neighbourhood of 
■'Newcastle become exchanged for mpre nigged ana alpine. eleva- 
"tions ; the fertile valleys of the Tees^ the Wear, aac^ the Tyne, 
-are greatly contracted in breadth, and eepftntted by sterile and 
'^eaolate mountainB,' whose Bammits fora'gicatpart of die ye&r 
are covered with snow. . ■ . 

"Among these moohtains are di^tributedthe' tariOQs Valuable 
lead mines, which constitute so lar^' a part of tlie mineral 
treasures of Great Britain, and equal, ifnotexcbl in pi^ductive- 
ness any yet discovered in the world." 

Bere we must stop ourqnotation to Temind'Mr'.'Forster that 
lie is not writing a poem or a romance, but that, as the author 
^of a book which may be hereafter referred to for facts, he ousht 
to'tiai'e bebn more careful. Before advancing SO much, be 
.sbttuld have iaquirsd, and a vary < slight ^KK&rch would htera 
^iakmOed him better. : 

That the lead mines in question can form soJaifge a part'of 
the mineral treasures of 'Great Britain as this sentence would 
imply cannot be true, if the iron, the copper, the tin, and tfae 
'3ead, of oth^r districts be for a moment considered: 

But as correotaess of fects- is of the ftrst value in works of 
'this kind, and- to statistical' inquirers is most important, ^re 
'fihall do our bast tOBhOwhowthismatter'stands.' 

Excluding the -iron from our account,- aithoffgh both that and 
coal are mineral treasures of the very first importance, yet they 
are not derived from veins such as Mr. Forster had in hia view; 
and, secondly, because we do not know any good estimate of 
'the valne of HOD in this kingdom. 

We 'shftll confine -oui^elves then ta the produce of the trne 
mines of the metals, of which accounts may be procured. 

We will firet state the prbportion of lead which these mines, 
produce c«nipn«d with that of the kingdom at laige ; and Hion^ 
■ftom doGumeWts before us, we should have ranked them higher 
:in this respect, yet we must of course take Mr. Forster's account 
*> be .correct. We wish that instead of a short average of the 
tquastity of kad ore raised annually -ftom 1800 to 18Sf, he had 
■given tis: tables of e«ch year's produce, Soch tables would be 
T«ry interesting, particniariy when comparedwith prices preced- 
ing or sncceediBg chimg«s of quantity. 

We bav«, U) Uie following statement, added two columns, oMt 
in which Ure ore is reckon^ in pig lead^ according to Mr. Fors- 
ter's rule ; snd the second, in which the valne is stated, takmg it 
'4t jeHi per ton, its pr6bable value when sm^^ted and delive^d 
at the vsati ]4ftoes of riiipment; and we sfaaH reckon the vahl» 
of the metals from other districts in the same way. 

Mr. Forater states t3ie average annoal prodnee' ending witfa 
1820, p. 420, asunder: 
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Binglof OK. Tonx^^lmd. T^Ine^ 

Teesdale mines 8000 equal to 1778 ,.. 42672 

WeaidaUditto 17000 3777 .. 90648 0,0 

AUendale ditto 8000 ...... 1778 , . 42672 

Alston Moor and Cross 

FeU 19000 4223 .. 101352 

Dufton Fdl, Dun Fell, 

Silver B^d and Hil- , 

ton mines in West- 

morelaad .1500 .,...,.. 333 .. 79S2 

53500 , 11889 286336 

We will next state what we believe, from good authoiitiies, 
And for ^ome of which we can vouch, to be a near approxioia- 
tioQ to the quantities of lead produced in other mining diBtriota 
in the kingdom. 

Tom of pig Imd. Vilac. 

£ . S. i. 

Yorkshire 4900 107600 .0 

Iforth Wtdes and Shropshire 6000 144000 

ScoUaod 2000 48000 0.0 

Derbyshire 50Q0 ...... 120000 0. 

Devon and CiwnwaU I200 28800 



19100 .448400 
Thus it stands as under : , 

Alston Moor, &c. &c ..11889 "285336 

Other parts of the kio^om 19100 44*400 

30989 733736 

Here then we find that the mines in questioa produce about 
ifour-tenths of the lead of the kingdom, a large proportion cer- 
tainly. We have still to estimate the extent ot otner mEIieral 
treasures, limiting ourselves as we have before meptioned. This 
can be done frQm more certain spurces, and.Mr.Forster would 
£tid accounts of the annual produce' of copper and tin In Com-, 
wall to a certain period in Dr. Price's book on the mines of that 
county, and he would see it also continued to the year 1810 in 
.Hees's Cyclopedia. The quantity of copper made in England 
is hkewise published every six months when the East India ccm- 
tracts are made, and may oe' seen in the Cornwall newspapers. 

From sources of this kind, we are enabled to state that th& 
produce of copper in the kingdom was in 1820 as under : 

s^ s. d. 

Cornwall 6915 tons fine copper ^112 774480. Q 

Devon, Anglesea, 
Staffordshire, 8cc. 1788 ditto 200256 

8703 974736 
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The tin of CothwoU uid Devon waa radoced in quwiti^ about 
, this period by a great depression in price, but it may be e^ti- 
' mated at 

3000 tons block and grain at ^70^. 210000 

The total value of these metals of the kingdom may, therefore, 
>'be stated to be: 

Copper 974736 -jO 

Lead 733796 

Tin. 910000 

1918472 

To this ought to be added the value of silver, manganofp, 

. antimony, coralt, :uac, but of which no probable estimate c^ti 

^ be made, 

So that the real proportion of the mineral treasures of the king- 
dom of this sort to be assigned to the district which Mr. Foret?r 

, treats of, is about one-seventh of the whole. 

Now as to its equalling or excelling in productiveness any {^^^ 
yet discovered in the world, we might mention the value of pro- 
ducts of each of the three principal mining districts of Mexico, 

. wtiere we are told by Humboldt, tnat one mine only called Valeja- 
ciana, yielded from the year 1771 to the time at which he was 
writing the annual amount of 600^000/. 

But not to leave our own country, it will be seen in Mr. Tho- 
mas's short account of the mines, appended to his excellent map 
of Uie principal mining district in Cornwall, and which takes ifi 
only about 2o square miles, that the mines in that space produced 
in 1818, 55,920 tons of copper ore, which being reduced intp 

-copper at a medium rate of produce, and then valued, would 
amount to 516,656/. to which ne mentions, in addition for tin, 
41,880/. (valued iu ore only, and this district not including tl^e 
prijicipal mines of this metal), and. we have 558,536/. or just 
double the produce of all the Cumberland and Durham mines^ 
and raised in a much smaller space. 

' ' In the compass of Mr. Thomas's survey are mentioned (table, 
p. 74) two mines, Dolcoath, and the United Mines, as producing 
the one 850, and the other 950 tons of copper ore per month ; 
these together would make 1780 tons of fine copper m the year, 
worth near 200,000/. We do not know what the produce of 
that extraordinary spot in Anglesea, the Paris mine, at its best 
time, may hare amounted to, liut we conceive that if the copper 
then raised in a year was valued at present prices, which are not 

. high ones, the money would be as much as that of a year's lead 
of Cumberland, Sec. - 

. In comparing iqdividual mines with other lead miDes> Afy* 
Forster upfor^ma^y ^vesusbut few data: lLeia«ottoas,p.274. 
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' BrecoiMlke, as having formetly produced in 4ome years '10,000 
'lungs of OTCi which wouM be 2260 tons of lefid ; and, -p-it^, 
Hudgitl Bum mine, ia stated to be yielding 9000 bings, which 
. WQula be 2000 tons of lead. We have reaBon to think tiiat the 

produce of this rich mine has increased and is now near 3000 

.^Mb of lead. 

But even this has been exceeded by other lead tain&a, one id 
."HsJltin mountain in Flintshire, the property of Earl Grosvenor, 
Oproduccd ffhhin the last perenyeai^ .1900 tons of ore in a qaar- 
. .ter ; which wpv|ld be at leaet 5000 tons of pig lead io the.year. 

^Aad in the saipe.ipountaiiif.in the late Earls time, there was at 
-•Bother mifie at one period 3000 tons of ore dressed and 

'washed reaidy for smelting. 

We need not pursue this part of the subject further : we have 

• noticed itporticnlarly because we are of opinion, that writers on 
"•uch subjects, who have it in their power, would 'render th^ 

books useful and interesting, if they would register facts which, 
' by affording just comparisons, would lead to great additidns to 
our statistical knowledge, the importance of which is so*!*- 

vious : and further, beoatlse errors, such as we have noticefl, 
'«« copied' arid distrUjUted by other writers 'who qnote them 
-.without being able to jtit^e as to the real state of the cea^. 

The great pecidianty of the coaiitry under Coasideraiion,-i8 
*« stratification -striking^ nniform in its arrangement and coA- 
*taining an extraordinary number of beds, which with nnbh^c^ 

continuity, prevail over- a iMge extent of grtmnd. Some ■6f 
'these beds are peculiar fljr'the rich state of the IftadTeirs that 
diverse them, while others abore or t^low, though eDcloait^ 

• Cie same veins, have produced tittle or no metal. 

• 'A table e:diibiting the "relative productiveness of Ihese h^fl, 
'Or a section in which bya'figure the proportion of lead in ea<A 
'Mjight have been shown, wolfld have oeen a Very intei«Ettii^ 
■««hing. We meanof course, Ait all that could be thusexhibiliea 
^ould be an abproximatiilii to the truth, 'which might, howevA, 
'have been Golledted from the Experience and 'Opinions of ttfe 
'bestininers. Mr. Forster tells us that the great limestone, whi^ 

appears to be 21 yards thick, " (p, 103^) hits been neSrly tte 
■{ffoductive of leadore, as all the dther strata taken together." 

The whole number of beds enumerated, whibb lie -beneatfi 
•Ae' coal meatunres, reckoning from the deepest stratum of tint 
'Meries, dbwn to the r^d 'sandstone, amounts %6 148 ; and<«f 
Ili<ese, 122 are dasBed under Uie head of' lead measures: th(^ 
-consist principally of plate or shale, bttzle or gritstone,- a*d 
'Haoestone, alternating 'with each odier. 

It appears to us from Mr. Porster's ncftice <if the di^Efermt 
'Mrata, that lead ore is not found abundandy ttiuch vn^r (be 
tuft or water siU (a tender irregular gritstone )1yingtomrtdiBft*ly 
■taidir the great limestone, &nd the mth'bed'«f-the'fleri«fl,-*->'bDt 
•l^-iBptitttUtt&vt,'if'i(!i)e-flo,-i«ttbt«xjdItati;'«ftied. 
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- As Acconiing to the statement that the great limestone has 
prOdueed ae- much lead, as ail the (tthers taken together, and 
afr^is bed is 21 yards thick oniy, we may reckon, that very 
productive ground is limited to a space or tnicknes» equivalent 
to the double of this, or about 42 yards, ot in the language 
Abst usual in the English mines, to about 21 fathoms. 
■ This will donbtleas appear very extraordinary to other miners, 
who know no such limit tti their operations, and who see thitf 
veins rich in the metals, to depths that are only limited by the 

Eower that has as yet been applied to cany on the operations" 
y which mining is pursued. 

, The actual thickness of the beds, Which art productive of 
fead in Various propOr^ons, however, appears to be about 22S 
^ItIb, or 1 12^ fathoms, as we infer, from a passage in p. 212, 
Inhere it is said that they are those that are between the grindi. 
^tone sill, and the five fathom limestone ; and which, by iel«r- 
ring to the section, we find occupy the above space But IiPi'e 
i^^n, as above shown, one half the value cbntained in 10^ 
fathoms; and the other half, occupying 102 fathoms, would be 
of coulee better if it Were also comprised in an equal space, 
ftOd making together, as We have stated it, 21 fathoms. 

Tttis is a small allowance of workable ground, and it must be 
AkH indeed to produce what it does, either in the number and 
«St6nt qf the veins, or in the degree in which these veins attf 
rt^eni^hed with ores. 

Mr. I<brBter has, in the same pt^e (212,) quoted Mr. Price, to 
AtrtF that the nchest parts of the Corn*aU strata are: for ctrti- 
pW, ft^m 40 to 80 fatnoms deep ; and for tin from 20 to 60;' 
Whitih would mske it appear, that in other countries the metali-, 
ftftMlS parts 9f the rocks were also limited to certain depths. 
Vfihf has Mr. Forster referred to an authority written so Idtig" 
ago, and when probaMy such a notion did prevail, but whicll'is' 
MKtlinly not true 1 There are many, recent accoucft^ of the 
m^m in GortWall, itf papete in the Gfeologital TrwiStttitibns, by 
W". Berger, by Mr. MillipS, and others, aofl tHfette are the sfec- 
ttotaa brfore mentioned by Mr. ThdffltW, by which itwiU appear' 
that the rocks in Cornwall are not divided into strata, in the" 
«hSe the word is US«Pili Mr. Forster's book, and that copper 
oW is found at' all depth* to which the powers of man navfi' 
been able to follow it, and that no indication has presented' 
itself by which it can be concluded, that it may not yet be pur- 
sued further, and by a continued application of the skill and 
energy which make the Cornish mines so remarkable — some 
of them being already full 200 fathoms under the level of the 
sea. 

The account of the curiouslr stratified state of the district, 

exhibited in the section, ic followed by some tables of strata ia 

other places, as at Arkengarth dale, and Swale dale in York- 

sliire ; and alao by a leng extract from Mr. Farey'a works, with 

New Series, vol. iii. q 
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respect to the rocks in Derbyshire. The inference which is 
intended to be drawn from all this seema to he, that the beds, 
may be identified in all these different places. In our judgment, 
there is uo ground whatever for such an opinion ; but the gentle- 
men of the north are so pleased with the accurate way in which 
they can calculate on coming to a particular bed, that they are, 
very apt to imagine that their rules would apply all over the king- 
dom, if people would but understand and use them. 

Ifow m Arkengarth Dale are the chert beds, which are not to 
be found in Mr. Forster's section, and the only coincidence 
aeems to be a bed oflimestoce of 12 fathoms Uiick. , 

Before we get to Derbyshire, there ore mining fields notmen- 
tioned, such as Paitly Bridge, in Yorkshire, where, on Greenough 
Hill, it is hmestone from the surface to the full depth of the 
mines, say 50 to 60 fathoms, and on the other side of the town,' 
some extensive mines are in gritstone only. At Grassington 
Moor are a few beds of metalliferous gritstone alternating with 
plate, and under these is limestone already proved to a great 
diicknesB, and of unknown extent in that respect. 

As to Derbyshire, it appears to us that in no place is stratafi^ 
CftUon more irregular, nor do we pretend to understand Mr. 
Farey's arrangement of its parts, but it may be observed that oa 
the western edge of the county is one of the deepest mines ul 
England, we mean Ecton, and that is carried to the depth of 
225 fethoms from the surface, and nothing occurs all the way 
down but hmestone. The toadstooe beds, we believe, ought to 
be there, but unfortunately they are not to be found. Mr. Farey 
calls this hmestone, shale limestone, but tliat is only true in part. 

Tlie fact is, that no rules for mining in one country can he 
laid down as fit to be followed implicit^ in anodier, and that a 
aimple detail of things as they are, is what we think should be 
, aimed at by authors of such works as the present 

We object also to swelling out a book by long extracts from 
other authors, and in particular we do not see why the account 
of the Huttonian and Wernerian theories should have been 
transplanted from Dr. Miller's edition of Williams's Mineral 
Kingdom. 

Havyig now gone .through the first and most important part of 
the book, the treatise on the sections, we must close our obser- 
vations for the present. Z. 
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AsTicu: XVI. 

Proceedings of Fhihsophical Societies. 

ROYAL SOCIETY. 

Jan. 31. — Observations on the Length of the Second's Pen- 
dulum at Madras, by Joha Goldingham, Esq, FRS. 

Feb. 1. — Account of an Assemblage of Fossil Teeth and Bones 
belonging to extinct Species of Elephant, Rhinoceros, Hippo- 
potamus, and Hyceua, and some other Animals discovered in k 
Cave at Kirkdale, near Kirby Mooreide, Yorkshire, by the Aev. 
W. Buckland, FRS. 

Feb. 14. — Mr. Buckland's paper was continued. 

Feb. 21. — Mr. Buckland's paper was concluded. 

This paper gives a detailed account of an antediluvian den of 
bytenas discovered last summer at Kirkdale^ near Kirby Moor- 
side, in Yorkshire, about 26 miles north-east of York, 

The den is a natarai fissure or cavern in oolitic limestone 
extending 300 feet into the body of the solid rock, and vuying 
irom two to five feet in height and breadth. Its mouth was 
dosed with rubbish, and overgrown with grass and bushes, and 
■was accidentally intersected by the workmg of a stone quarry. 
It is on the slope of a hill about 100 feet above the level of a 
small river, which, during great part of the year, is engulpbed. 
'Fhe bottom of the cavern is nearly horizontal, and is entirely 
covered to the depth of about a foot, with a sediment of mud 
deposited by the dilurian waters. The surface of this mud was 
in some parts entirely covered with a crust of stalagmite ; on 
the greater part, of it, there was no stalagmite. At the bottom 
of this mud, the floor of the cave was covered from one end to 
the other with teeth and fragments of bone of the following 
animals : byenaj^ elephant, rhinoceros, hippopotamus, horse, ox, 
two or three species of^er,bear, fox, water-rat, and birds. 
' The bones are for the moH part broken, and gnawed to pieces, 
and the teeth lie loose among the fragments of the bones ; a 
very few teeth remain still fixed in broken fragments of Uie- 
jaws. The hytena bones are broken to pieces as much as those 
of the other animals. No bone or tooth has been rolled, or in 
tJie'leaat acted on by water, nor are there any pebbles mixed 
with them. 'The bones are not at all mineralized, and retfun 
nearly the whole of their animal gelaUn, and owe their high 
state ofpreservation to the mud in which they have been imbed- 
ded. The teeth of hyeanas are most abundant; and of these, the 
greater part are worn down almost to the stumps, as if by the 

rration of gnamng -bones. Some of the bones have marks of 
teeth on them; and portions of the fcecal matter of the 
q2 
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hyrenas are found also in the den. These have been analyzed 
by Dr. Wollaston, and found to be composed of the same ingre- 
dients as the album grfficum, or white feces of dogs that are fed 
on bones, viz. carbonate of lime, phosphate of lime, and triple 
phosphate of amimonia and magnesia ; ww), wi' being shown to 
the keeper of the beasts at Exeter Change, were immediately 
recognized by him as the dung of the hyaena. The new and 
cuiious fact of the preservation ofthtesnbstanee is explauwdby 
its affinity to bone. 

Ttw animals found in the cave agree in species with those tiiat 
oeour in the dilaviua grar«l of England, ^and of great part of 4ha 
Bocthera hemisphere ; four of them, the hysna, elephant, Tbima^ 
oecoe, and hippopotamus, balongtoapeiHes that are n&w esbnct^ 
and to genera that live exclusively in warm t^matea, aad whicdi 
are found associated together only in the southern pcwboaa of 
Africa near the Cape, it is certain fro<Bi th« evidence afforded 
by the intfrior of the d«n (which is of the same kioil with that 
aSbrded by the ruins of HercuUuieum and Pompeii) that aU these 
animals lived and died in Yorkshire, in the period immediately: 
pieceiiii^ tha deluge^ ; . and a simibr condHsian may be drawn 
with respect to England aflnarcdjy, aod to those other exteoMf^ 
re^ns of the .northern nemiaftfiiere, whece. the dilu-viaa. gtwH 
<iOQtaiiis. the remaias of siHuIar/sp«cns of aninatls. The^atioofa 
foasil hye^ia most ofiavly resembles that epecifis wbioh noisr 
inbabdta theC^e, whose teetbare adaptsdbeyondtbos&ofBOji'. 
othfic aaimal to the purpose of ora^iMBg bonee, and w.h««e h&JHil: 
it IB; to carry home partsofitsfHeyto devour them ia . the cavea 
of rocks wnusb it innahits. Tbiaianalogy ez^aina die aooiusin-' 
lation of the bones in tbeiden at Kirkdale. They were caniedi 
IB for food by the hyenas ;, thesnalier autmals, pei^i^, entire:; 
tliQ.i larger ones piecenies^; for by no o^r mmos could that 
bones of £uch large awmals as the elephant aad ibinooeeoerhavKi 
anived at th& iQmost.nece«ses of so small a h<de^ .ualees roUad? 
thither by water ; ia which caae, the angleH woidd-.bave baea 
worn aS by «jUritiiOD> but they are noL 

Juicing from the pjcgportions of the remains now found in the 
oen, tbeordinaiy foodof the hysnas seeou to have been (»cei|>: 
deer, and water-^ratg; the bones of the laxger aninub avemore' 
rare ;. and the fact of the bones of the hyeanag being broken ap. 
ecgially with the resti added to the known ovdwraice-thay havBt 
forpptrid desh and bonea^readeisit probabLathattkeydeveursd? 
t^daad.cercasesofthfarownspecies. Some of the .biMtM flwi- 
teeth ^pear to have- undergone various stages ^4«oa.jhyhfmfi 
aJittbe boUom of l^.deBwhile:itwft8inh«bit«dybut(lUtteroriMais< 
atoae^tha inl/«d»ctii»i.o£ tke .dUurian, sedinent .i& -wUch th^ 
faaw^beoa imbedded. The cneaautafieai .of iha icawc aid it»' 
cpiutaaJtS"BAe.altogetfa(8E:icef9BHstQat.widi the>liypothaBi», o^aSi 
tlu<Twotti>.aiitnii^.of .flftck t^Bumtlar habits liukig.eBtaeBd.iit: 
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spontaneously, or having fallen in, or been drifted in by water,' or 
with any other than that of their having been dra^gea in, eitjier 
entire on piecemeal, by the beasts of prey whose den it was. 

Five examples are adduced of bones of the satne animals dis~ 
covered in similar cavertis in other parts of this country, viz. at 
Crawley Rocks near Swansea, in the Mendip Hills at Clifton, 
at Wirksworth in Derbyshire, and at Oreston near Plymouth. 
In some of these, there is evidence of the bones having been 
introduced by beasts of prey ; but in that of Hutton Hill, in the 
Mending, which contains rolled pebbles, it is probable they were 
Washed in. In the case of Open fissures, some may have fallen in. 

A comparison is then instituted between these caverns in 
Bngland, and those inGermany described by Rosenmuller, Esher 
and Leibnitf, as extending over a tract of 200 leagues, and cou- 
tainiDg analogous deposits of the bones of two extinct species of 
bear, and the same extinct 'species of hvEena that occui-s at 
Kirkdale. 

In the German caves, the boues are in nearly the same state 
ofpreservbtion as in the English, and are not in entire skeletons, 
bat dispersed as in a chamel house. I^ey are scattered all'over 
the caves, sometimes loose, sometimes adhering together by 
stalagmite, and forming beds of many feet in thickness. They 
are of all parts of the body, and of animals of all ages ; but are 
never roHed. With them is found a quantity of black earth 
derived from the decay of animal flesh ; and also in the newly 
discovered caverns, we find descriptions of a bed of mud. The 
latter is probably the same diluvi^ sediment which we find at 
Kiiltdale. The unbroken condition of the bones, ajid presetiee 
of black anim^ earth, are consistent with the habit of bears, as 
being rather addicted to vegeteble than animal food, and ih this 
case, not devouring the dead individuals of their own species. In 
the hyena's cave, on the other hand, where both flesh andbone» 
were devoured, we have no black earth; but instead of it 
we find in the album grsecum, evidence of the fate that has 
attended the carcases and lost portions of the bones whose 
fragments still remain. 

Three fourths of the total number of bones in the German 
caves belong to two extinct species of bear, and two-thirds of 
the remainder to the extinct hyeena of Kirkdale. There are also 
bones of an animal of the cat kind (resembling the jaguar or 
spotted panther of South America) and of the wolf, fox, and 
polecat, and rarely of elephant and rhinoceros.* ■ 

The bears and bytena of all these caverns, as well as the ele- 
phant, rhinoceros, and hippopotamus, belong to the same extinct 
^Micies that occur also fossil in the diluvian gravel, whence it 
follows that the period in which they inhabited these regions 
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was that immediately preceding the fonnation of this gmvel by 
that traosient and universal inundation which has left traces of its 
ravages committed at no very distant period over the surface of 
the nhole globe, and since which, no important or general phy- 
sical changes appear to have affected it. 

■ Both in the case of the English and German caverns, 
tiiG bones under consideration are never included in the solid 
rock ; tliey occur in cavities of limestone rocks of various ages 
and formations, but have no further connexion with the rocks 
themselves, than that arising from the accident of their being 
lodged in cavities produced in them, by causes wholly uncon- 
nected with the animals, that appear for a certain tinie to have 
taken possession of them as their habitation. 

GEOLOGICAL SOCIETY. 

Nov. 2, 1821.— A letter from M. Brieslak on the Gypsum of 
Monte Seano was read. 

The gypseous deposit of Monte Seano is covered by a bed of 
yellow arenaceous marie, of four or five feet in depth, in which 
are found many rounded masses of the same marie ; some lai^e 
irregular crystals assuming the rhomboidal form of gypsum, and 
a thin layer bed of whitisn compact gypsum of a scaly fohated 
fracture. Under this marie bed, sulphate of lime appears in 
horizontal layers, varying in thickness from two or three iuchei 
to three or four feet; and interrupted in many places by thin 
strata of grey schistose marie, with veins of fibrous and granular 
gypsum. The sulphate of lime is penetrated with a bituminous 
matter, of a compact, granular, or foliated or fibrous texture, and 
for the most part of a grey colour, but sometimes approaching to 
black, which sometimes exhales by percussion or friction. The 
gypsum of this quarry is very remarkable for the great number of 
vegetable remains which it contains ; but in general, the 
impressions of the leaves are so much broken, and the stalks so 
irregularly dispersed, as to render it dif&cult to determine the 
genera to which they belong. Prof. Moritti, however, disco- 
vered among them the leaves of the salix caprea, of the viscum 
album, and of the acer platanoides, plants which at present may 
be found growing in the neighbourhood of the quarry. 

" Observations on the Species of Belemnites called Fusiform, 
on Fossils of the Cactus Tnbe, and on the Opercula of the Fos- 
sil Echini," by Mr. Comberlandj were read. ' 

From a close examination of numerous specimens of belem- 
nites in the Stiiichcorae Quany, near Dumley, in Gloucester- 
shire, and especially of some large ones of the fusiform species, 
Mr. Cumberland was enabled to discover that these bodies were 
only the nucleus of the interior of the upper part connected by a 
cylinder with the aLvjeoIus that belonged to its smallest chamber ; 
and in one specimen he observed a triform muscle which formed 
the apex of the pointed end of the cone of the belemnite, and of 
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whicli he had before remarked some traces in the Oxfordshire 



the Hot Wells, Mr, C. met with a specimen of one of those 
stones which have been generally referred to the Cactus tribe ; 
and in which a part of one of the supposed species or leaflets 
was in situ, but broken off about a quarter of an inch from the 
base of the depressed pustule, with which, however, it exactly 
fits./ , 

Among the specimens of echinus in Mr. CuOiberland's collec- 
tion are two species, viz. the esculentus, and the curdiform, both 
of which exhibit opercula in situ, and another in which the inte- 
rior with a cell to receive it when withdrawn, is manifest, 

Dec. 7. — ^The reading of M. de la Beche's " Observations on 
the Geology of the Coast of France," was concluded. 

From Fecamp to Cap d'Antifer, the clifis are composed of 
chalk with flints, containing the usual fossils of the same chalk . 
in England. From the latter point, similar strata resting on 
^een sand extend to beyond the Chateau d'Orchet, when the 
sand disappears. That portion of the interior which is boundect 
by the coasts of the sea and Seine, consists of chalk covefeJ 
^ner^ly by flint gravel. 

The green sand forms the under part of the chff' as far as 
Cauville, where it appears to rest in marl containing green 
earth. At Cap de la H^ve, an inferior bed of iron sand, con- 
taining mica and sihcious grains, and overlying blue marl, and 
marl stone, becomes visible. This green sand contains abun- 
dance of alcyonia, echinites, and other organic remains. 

At Benerville, the green sand is wanting, but the Vaches 
Noirea Cliffs between Villers sur Mer and Dives are capped by 
it; and it there rests partly upon coral rag, and partly upon 
oolite beds above a thick blue clay, corresponding m character 
with the Oxford clay, and contains a variety of organic remains^ 
among which are some remarkable alcyonia that have been 
described and figured by M. Lamouroux. Inland, the prevailii^ 
rock, is a loose sihcious sand, containing nodules of olue lime- 
stone, or chert, dispersed in layers. Near Lisieux, a thick 
stratum of whitish soft calcareous sandstone, containing green 
earth, is quarried under it for the purposes of building. 

The blue marl and maiistone which rises under the iron sand 
at Cap de la HSve is composed of mart and argillaceous limestone- 
in alternate layers, and has so much the appearance of blue lias 
that it has been mistaken for it ; but an examination of Hengue- 
ville Cliff shows it to rest on the oolite formation. At the latter 
place, it is about 150 feet thick. This stratum contains the 
tossil crocodiles mentioned as found at Havre, and described by^ 
M. Cuvier. 

Some traces of Portland beds are observable above the coral 
rag at Hengneville cliff. The latter contains numerous fossifi 
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fiortkls, echmites, &c. Below this, sti^uni a^peaf in the vain 
part of the hill between Tongues and BenerviUe, bat tjie beqt 
flection is a&irded by the Vaches N<Hres cliffa, where the blue 
marl or cluy, agreeing in its geological position with the Oxfoid 
<^y, attains the thickoeBs of about 300 feet. U exhibits varioua 
brgaaic remains, among which are a fossil crocodile described 
ity Cuvier, bones of the plesioeaurits, a fossil fish, eeptaiisr 
anuaonites, Sec. 

From Dives to St. Come, the coast is flat and sandy, with thtt 
exception of some low cliffa of forest marble between Ly<Hi and 
ifKc. From St. Come to St. Laurent, the calcareous «an<ktoae 
with chert seams that accompanies the inferior oolite, is s«ea 
forming the top of the cliffs, riaing gradually to the westward 
SB far as St. Houorine, and theoce ascending to the NNW. 
From Vierville to Grand Camp, the entire cliffs are composed o£^ 
clUoareous sandstone with chett ; and the blue lias is conse- 
cpiently below the level of the sea. 

The inferior oolite may be traced inland in a soutb-eaater^ 
direction from between Msisy and Isigny, in tbe neigbbouiiiOfKl 
of Bayeux, where it appears to rest upon quartz of gravel bed* 
of the new red sandstone formation. From Bayesx to within 
three Or four miles eastward of Villers, it tests upon lias ; ukL 
from thence upon argillaceous date and greywacke to between 
Thuiy-Harcourt and St. Laurent de Condel, 

The first appearance of the lias eastward on the coast » 
l»etween St. Come hpd Arromanche, under the calcareous sand- 
stone with chert seams. From hence to St. Uonorine, the lias 
occupies the lower part of the cliffa. At the latter place, it 
forms a curve, and dips NNW, disappearing to the W. ofSt- 
Irfturent. In the intenor, it may be traced in a south^asteri^ 
tUrection from Isigny to Villers, and beyond, a small portion of it 
ia found resting upon argilkceous slate, until it becomes hidden 
imder the inferior oolite. Between Isigny and Caienton, an* 
between Carenton and the neighbourhood of Lestre, it consti- 
tutes the elevated ground behind the alluvial flat which separates 
the hills from the sea, and extends a considerable distance into 
the interior. At the last mentioned point, it rests upon the new 
sed sandstone formation which appears on no other portion at 
the coast. The lias of this part of France precisely resen^lea> 
&tit of the south of England, and ooptains similar organic 
remains. 

In the department of Calvados, gravel beds, composed of 
rounded pebbles of quartz, constitute the moat abundant strata 
of the new red sandstone fonnation, being associated with bed» 
of eilicious sand, of a whitish colour for the most part, and ocoa<- 
aiooally joined with red marl. 

From Bayeux to Villers, the lias rests upon these gravel beds> 
In the department of La Manche, the new red sandatoneocou- • 
fie? a coosiderable tract of cQvotiy in.the vicimty, ^d ta the. 
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Moth-fMat of Carlton. At St. Jean, itresta upon at^aceetiB 
date, and to the westward in the neighbourhood of St. Vaast, it 
is found in a Bimilar position. At Litry, in the department of 
Calvados, it is supported by the coal meaaures. 

The top of the Brug^re de Greoy, on the road from Cond^ 
8ur Noireau to Caen, is formed of a coagloirier&te consisting-Of 
loimded quartz nodules, from the size of a pea to three or lonr 
mches in diameter, agglutinated by a hard red amllO'sili<iiou» 
. OTouent. and resting upon neatiy vertical strata of argillaceoiM 
dateandgreywBcke, of which, pert of the mountain is cotnposetl. 
KearSt. Lauront de Condel the same porphyritic conglomerate 
riaes through iJie oolite formation ; and it is visible between 
Val^ues and St. Vaast, It bears a striking resemblance to that 
associated with the new red sandstone formation in the neigh- 
bourhood of Exeter. 

At ^try, ESE. from Bayenz, coal measures occur, resting 
upon argillaceous slate, and occupying an oval space about 17W 
yudS'from E. to W. and 850 yards from W. to S. The direc- 
tion is E. and W. and th» dip 22° to N. In general, the quatetof 
«f the beds is indifferent. 

At May, between St. Laurent de Condel and Caen, the com- 
pact BBDastone that is found overlyiQg the transition Hmestone, 
KoA fwnung part of a large denudation in the oolite formation, 
has the appearance of old red sandstone. The beds vary muQh 
inthiokneas, are sometimes micaceous, and dip 45° to the N. 
Between Centaux and Langannerie a similar stratum appears 
resting npon quartz rock near the last mentioned spot. 

The general character of the quartz rock that occurs in the 
departments of Calvados and La Manche is that of indurated 
sandstone passing in some instances into common quartz, it 
k found in oeds varying from two to eight feet in tbiclcnesa, and 
lesting on each other ; the colour passing from white or whitiSb 
pey to a red tint. The denudations in the oolite formation ia 
this district are formed wholly or in part by quartz rock. Be< 
tween Tourviile and Moudrainville in the road from Villers to 
Caen, aigillaceous state and greywacke are observed resting on 
this rock, and dipping with it at about an angle of 46° or 60" to 
ttienortji. At Falaise, the quartz rock is intersected by similar 
alnta, and in the countty Between Valoguea and Cherbourg, 
partionlarly in the mountain of Le Iloule, which rises behind the 
utter town, the same appearances are observed. In the quarts 
reck of LeRonle, cylindncal bodies, like those mentioned byDir. 
M'Ctdlocb, as arising in the quartz rock of Glen Tilt, are occa- 
aionally found. 

Of tlte soutli-weatem part of the department of Calvados, a 
considerable partis formed of argillacenus slate and greywacke, 
extending in a line which passes nearly W. from the nei&hbour- 
hood of Perrien to Litry, tn a south-eastern direction to VilJcrs, 
■ad ESE. ta Crdx, whence it nma to the SE. and croBses ^te 
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road from Pont d'Onilly to Falaise. The greywacke is sot very 
abttadant among the argillaceons slate, but may be observed in 
several places. 

In thenorth-ea&t«nipartof the department of La Manche, the 
slate is i% general of a similar character to that found io the for- 
Kder departmeDt. 

At St. Vaast and Reville, the slate hills suddenly terminate 
upoD granite, ivhich resembles in its characters that of Dart, 
moor, Uke it containing large crystals of felspar, sometimes as 
much as two inches in length ; and varying in colour from a 
grey to a light red tint, according to a change in the colour of 
the felspar. At Reville, the granite of the coast has a tendency 
to split in two directions, one £. and W. ; the.oUier N, and S. 
and to form large blocks, of which the angles are not right 
angles. The granite of St, Vaast and the opposite island 
is split into similar oblique blocks, and the fissures are 
in the same direction. At St. Honorine, a grey granite is 
found, of which that in the neighbourhood of Vine may be 
deemed a continuation. 

On the coast of Calvados there are the remains of two subr 
marine forests ; one, namely, between Benerville and .Villers sur 
Mer ; and the other opposite St. Laurent, whose trunks and 
Iwanches of trees cross each other in every direction, and the ■ 

feneral appearance resembles very much that described by Mr. 
[omer as occurring on the coast of Somersetshire, near the 
river Parret, except that the trees are more fully decopiposed, ' 
being used for manure by the country people of the neignbour- 
hood. 

From the preceding account it will be seen that the rocks of 
, this part of the coast of France correspond in position, and very 
generally in structure and organic remains, with similar rpcks on 
the coast of Enp;land, being probably the continuation of those 
which appear along the coasts of Dorset and Devonshire, and 
the Isle of Wight. 

A paper was read on " A Freshwater Formation at Hordwell 
Cliff, Hampshire, and on the subjacent Beds from Hordwell CUiF 
to Muddiford. By Thomas Webster, Sec. G. S. 

In this paper Mr. Webster stated, that having very recently 
examined this coast, he found that Hordwell cliff was not fornied 
of the London clay as was generally supposed ; and as he hajd 
stated from the accounts of others in a former paper published 
in the Transactions of the Geological Society ; but that it waa 
composed of beds anal^ous to tne lower freshwater formation 
of the Isle of Wight. Under these beds, which dip to the E.i» 
another of white sand, and below this in the nest cUff to the 
W, appears the bed simitar to the London clay, and which con- 
tains the well known fossils published by Brander. This forma 
also Uie inferior part of a part of the coast still further to the W. 
called the High Cliff, which reaches oearly to Muddiford. 
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This series of beds, beiag similar to those oil the oppOBite side 
of the Island at Headen Hill, Isle of Wight, ia considered by 
Mr. Webster as affording a strong confiraiatioQ of the opinioh 
he had formerly advanced respecting the extent of the Isle of 
Wight basin. « 

Mr. Webster also enumerates several fossil freshwater shells 
which he found at Hordwell Cliff, and among other remains is a 
fossil capsule or seed vessel. 

Jan. 18, 1822. — ^The reading of " A Description of SpecimenB 
collected on a Journey from Delhi to Bombay," by B, Fraser, 
Esq. was concluded. 

The distance from Delhi to Bombay is about 720 English 
miles, but the author's deviations from the immediate route make 
his course amount to not less than 1000 miles. He apologizes 
for the incompleteness of his collection, and the accompanying 
memoir, by stating the difficulties which attended the con- 
Teyance of specimens, unfavourable, and other circumstances. 
. It is, the author states, generally known, that the central part 
of India, north of the Ifurbuddah, and between that river and 
the valley of the Jumna and Ganges, rises gniduaily from north 
lo south, abruptly from the west, and irregularly from the east- 
ward, so as to form a sort of plateau, the southern portion of 
which, in the provmce of Matira, is elevated about 1600 or 1700 
feet above the Nurbuddah, and about 2000 feet above the sea. 
The present memoir relates principally to the western and north 
western portion of this elevated tract. 

The city of Delhi is placed upon a rocky ridge, about 120 
feet in height, close to the river Jumna, and on the north- 
eastern verge of the plateau just described. The most northern 
point of the hilly region is atTooham, south of Hanaee, about 
90 miles north of west from Delhi. This hill, which is abotit 
700 feet in height, is composed of granite. The hilly countre 
is terminated on the north-west by a long range of hills, which 
skirts immediately the great western plain, of which the sandy 
desert forms the principal portion. 

The northern part of the tract described by the author is com- 
posed entirely of primary rocks, which are succeeded on the 
south by a very extensive trap formation stretching down the. 
west of the Peninsula as far south as the neighbourhood of 
Goah, a distance of more than 600 miles. The extent of the 
trap formation to the eastward is not yet known ; but the 
autnor supposes the primary rocks to be continued southwards, 
throu^ the whole of the peninsula to Cape Cormorin. 

At Delhi, the rock is quartz, and the same substance occu- 
pies a very large portion of the surface, to the south and west, 
constituting apparently the upper part of the mountainous tract, 
and frequently assuming the form of sharp insulated peaks, 
called by the natives " danls," or teeth, which are described as 
being in one place " of pure white, and glittering like snow.'" 
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Other primary rocks, granite, gneiss, mica slate, and clay slate, 
and in a few places granular liniestODe, are occasionally observed. 

Dolomite, of a bluish-grey colour, is commonly used "for 
buildingin the vicinity of Ajnbire and Taypore, and the white 
marble « Mokranna, about 35 miles north of Ajmere, is remark- 
able over all this part of India. 

About 14 miles west of Ajmere, the primary tract is succeeded 
1>y a country comparativelY plain ; Horn within which, the pri- 
mary range is seen extending to a considerable distance towards 
&.e north, and to the west of the ,^outh. This plain is diversi- 
fied by sand bills, with clay in the hollows between them, and 
occasionally by barren high banks of hard clay mixed with 
" kunken," a term applied by the author to a peculiar sort of 
calcareous concretion, which he has not described in detail. 
I'he basis of the flat country seems to be sandstone of several 
■varieties, but in general of a dull reddish hue ; the, beds some- 
times rising into hills 300 or 400 feet in height. In several 
places all the buildings are formed of this reddish stone,, and it 
colours all the water in the tanks. The sand appears to have 
been formed of the detritus of this rock. 

Within the fiat country, north and west of the primary moun- 
taijis, many salt lakes occur, one of which, that of Samhur, 
north-west of Jaypore, supplies nearly the whole of Upper India 
with salt ; the waters becoming impregnated during the rainy, 
season to such a degree, that when the lake dries up, the salt is 
found crystallized in abundance ilnder the mud which it 
deposits. 

The hills about Joudpoor, the most western point to which' 
the author's course extended, occupy a considerable space to 
the north, west, and south of tliat place, and are of very difier- 
ent appearance from those above described. They consist of 
cl^stone porphyry, which appears to repose on the sandstone. 

In returning towards the south-east, " deatated peaks" of 
quartz were seen about Pahlee, and the country became more 
fertile ; and in crossing the mountainous range already meQ- 
tioned, about 70 miles south of the neighbournood of Ajmere, 
the rocks were still found to be principally quartz, the peaks of 
which rose to about 2000 to 2500 feet above the plains to the 
west. The plateau in general in this place being about 700 to 
1000 feet above the country immediately on the south. 

About Odeypoor, the quartz lies upon reddish granite, which 
continues for some miles to the east, and is succeeded by a low 
lange of quartz, extending to 50 or 60 miles from Odeypoor ; 
after which no more primary substances were seen. Beds of 
compact limestone occur just below this quartz range, and 
occupy apparently a tract of considerable extent in the vicinity^ 
of Neymutcb. 

In this vicinity also, low hills, like artificial monnds, aie 
observed J the commencement of die extensive basaltic district 
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^b«ady mentioned, wbich, in its progress to the Bontb, risee into 
DumerQus summits of remarkable structure and appearance. 
The upper part of the heighte is generally perpendicutar, with a 
rapid slope beneath ; and the faces of the hills wbich, in some 
instances, rise to the height of 1500 feet, are divided bi^paraliel 
and horizontal beds of basalt ahemating with amygdaloid, which 
abounds in zeohte. In one place, about 15 or 16 such beds were 
distinctly observable. 

A small hill near the bank «f the Nurbuddah is crowned with 
basaltic columns, and less distinct appearances of the same 
kind were seeit in other places. In one case, the basaltic rock 
vrra traversed by a dyke of very compact texture, resembling 
lydianstone. 

The immediate bed of the Nurbuddah consists of basalt, but 
in the valley to the north of the river, a granitic compound, 
gneiss, and clay slate, were found in situs the last in vertical 
strata ranging about WW. and SE. 

The town of Baug, at a short distance from the river, is built 
OB horizontal beds of sandstone, and the route, for siiL or eight 
miles, was over rocks of the same kind, of various shades of 
colour, red, yellow, and white, disposed in strata. In 8«ver^-of 
the ^ills, a bed of compact yellowish -grey limestone, containing 
caves, was observed above the sandstone, and immediately 
beoeath the soil, resembhng the Uatestone of Neynuttch,.alreBd^ 
mentiooed, aboet 140 m^ee to the north. 

The trap ruage, scnith of the N«ibHddafa,iB ofbirider faatoMsr 
but of the same nMteriakt and atruotnre wf& th«t &\xi9^ 
described. Similar rocks were found along the roat« throi^ito 
t^ Cendeisfa, a low tract suFTonnded on all sides by mountains ; 
and the appearance and geological structure of the heights in att* 
the' part of the country agree precisely with those of tne ghautt 
UbiM bound the table land of toe Peninsula to the westward, th« 
singular forms of which have frequently attracted the observation 
at travellers. 

Feb. 1^— The Annual General Meeting was held, when tbtf 
foUiMviBg meiabeiB were elected oSa&a of th» Soei*^ for tiie 
ei>ssi«g year : 

Pre«(te»(.— WiUiam Babington, MD. FRS. 

¥iee-PTBtideta»,-~Rew. Wffliam Bncklaad, FRS.; Waiom 
HftseMtoe Pepn, Esq. FR8. ; Hen^ Warbufton, Bm. FRS. ;; 
and Wilfetm Hyde Wollaaton, MD. FRS. 

Secretariei.-^WiSiam Henry Fikon, MD. FRS.; totd Mr. 
Thomas Webster. 

Foreign Secretary. — Henry Heoland, Esq. 

-CaauU.— Boa.. Hcnrj; Grey Bennet, MP. FRS.^ Arthur 
Aiku^ Esq. FLS:.; John Bostock, MD. FRS. atwl I^tS.'; Henry. 
Jftncs. Btookc, £sq: FR& »ad. FLS.; Daniel Moove, Eb^m' 
FRAS. and FLS. ; George Bellas Greenoudi, SBq. BBS. sAtt 
FLS. ; Major Thomas Colby, LLP. FRS. L. and E. ; Augustus 
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Bozzi Granville, MD. FRS. and FtS. ; Peter M. Roget, MD, 
FRS.; Thomas South, Esq. FRS. and FLS.; Charles Stokes 
E«q. FRAS. and FLS. ; and Philip Barker Webb. Esq. 

Mr. Thomas Webster, Keeper of the Museum, and Draughts- 
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Article XVII. 
NEW SCIENTIFIC BOOKS 



We understand that the Hrst Part of the Memoirs of the Astrono- 
mical Society of London will be ready for publication in a few weeks. 

Practical ObservaUons on Paralytic ABecdona, St. Vitut'a Dance* 
&c. By W.V.Ward. 

A System of Analytic Geometry. By the Rev.DionysJusLardner, 
AM. of Dublin. 



The Theory and PracU'ce of Gas-Lighting, in which is exhibit«l aa 
UiBtorical Sketch of the Rise and Progress of the Science, and the 
Theories of Light, Combustion, and Formation of Coal ; with Descrip- 
dons of the most approved Apparalus fur generating, collecting, and 
distributing Coal Gas for illuminating Purposes. By T. S. Peckston, 
Qf the Chartered Gus-Llght and Coke Company's Establishment, Peter- 
street, Westminster. 8vo. With 14 Engravings of Gas Apparatus. 
Price 1/. It. Boards. 

Botanical Rambles, designed as an easy Introduction to the Science 
of Botany. i2mo. is. 

A Journal of popular Medicine, explaining the Nature, Causes, and 
Prevention, of Diseases, the immediate Management of Accidents, and 
the Means of preserving Health. By Chafes Thomas Haden, SiAr- 
geoD to the Chelsea and Brompton Dispensary. 2 Vols. 8vo. 18j. 

An Essay on the Symptoms and History of Diseases. By Marshall 
HalUMD. 8vo. 6*. 

The Principles of Medicine on tlie Plan of the Baconian Philostmhy. 
Vol. I. on Febrile and Inflammatory Diseases. By R. D. Hamilton. 
8vo. 9i. . 

A Description of the Island of Si. Michael, comprising an Account 
of its Geological Structure ; with Remarks on the other Aztwes, or 
Western Islands. By John Webster, MD. Roytd 8vo. 13s. 

Robisou's System of Mechanical Philosophy. Edited by Dr. 
Brewster. * Vols. 8vo. With 50 Plates. 4/. 

Works of the late John Playfair, Esq, with a Memoir of the Author. 
4 Vols. 8vo. 2/. 12*: ed. 

■ A GeoKraphical, Statistical, and Historical Description of Hindos- 
ton, and the adjacent Country, from the most authentic printed Docu- 
-nenta deposited at the Board of Controul. By Walter Hamilton, Esq. 
2Vo1s.*Up. WithMapa. 4/.14i.€rf. 
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ANNALS 



PHILOSOPHY. 



APRIL, 1822. 



Article I. 



Aimcer to the Reoiew of the Sixth Edition of Dr. Thotason't 
Smtem of Chemistry, tn No, XXL of' the Journal of Science, 
Ltttraturt, and the Arts, edited hy Mr. Brattde. By the 
Author of that System, 



TifouoH this R«view appeared about a year ago, 
ttanoea, which it is needless to state, preTented me from examin- 
iiB^ it till the month of February last. The accueatioos contained 
in It are of such a nature that I consider myself called upon to 
.refute them ; and I have only to regret that my answer was not 
-drawn up immediately afler the publication of the Review itself.: 

Common report has announced that the Review in questioD 
was written by Dr. Andrew lire, of the Andersouian Institution, 
Olasgow ; and several circumstances induce me to give credit 
to that report. With Dr. Ure, however, I beg leave to disclaink 
any concern. I should consider it as a scperfluous task to 
attempt any vindication of myself from his aspersions. No 
publicatitHi of his can ever do me the smallest injury where tli& 
name of the author is known. 

Mr. Braude being the acknowledged editor of the Journal of 
the Royal lostitutiou, I am bound to consider the Review a» 
containing hu sentiments of me and my work. The fifth edition. 
of my System of Chemistry was reviewed by him pretty mucb 
ia the same manner as the present. 1 was urged at the time by 
aeveral friends, for whose opinions I entertain the highest 
respect, to answer that attack. But after reading it over,- the 
Review appeared to me to show so little knowledge of the suW 
ject, that I thought it better to overlook it altogether. Had tba 

lieu Series, vol. hi. b 
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reviewer of my sixth edition confined himself to saeera against 
Bay skill as a chemist, or my competence to draw up a SyBtem 
of Chemistry, I should have considered it an useless undertak- 
ing to attempt the defence of a work, which has run through 
six editions, without any support whatever but its own ment ; 
which has been translated into most European hinguages ; which 
has, in some measure, stamped the character of every systemaUc 
treatise both in Britain and America, and even on the continent 
of Europe ; and which has been sanctioned by the almost unqua- 
lified approbation of tbe most eminent chemists in Britun, 
France, and Germany. 

But when Mr. Brande thinks proper to arraign my character 
ta a man, and to accuse me of the basest and most profligate 
conduct ; it is no longer in my power to remain silent. Silence 
indeed in such a case could scarcely fail to be construed into aa 
acknowledgment of guilt. But as my real conduct has been the 
very reverse of what Mr. Brande has stated it to be ; as I have 
uniformly prided myself in the honesty, siDcerity, and indepen- 
dence of my character ; as I have been at considerable pains to 
give credit to whom credit was ^ue; as I have uniformly, both 
IQ my System, and in the AnnaU of Philosophy, while I continued 
its Elditor, given the merit of every chemical fact to the originaL 
^■eoverer of it, as far as my knowledge of the subject enabled 
me to go ; as I wn not conscious of any wilful misrepresentadoa 
or twisting of facta to serve any particular purpose ; I should 
consider myself as guilty of a kind otfelo de se, if I were not to 
step forward in the present case in my own vindication. I owe 
it likewise to the University of Glasgow, to which I have the 
honour to belong; and to his Majesty, who bestowed on me the 
Professorship, wntch I fill, without any solicitation on my part,. 
to show the world that neither my abilities, my knowledge, my 
iodnstry, nor my character, render me unworthy of that situation, 
or of the kind and munificent manner in which it wan bestowed 
on me. 

It is some consolation at least to think that Mr. Brande has- 
placed me in very good company. An attack upon BerTelius 
pretty much in the same style as the recent philippic against me, 
^peered in an early number of Brande's Journal. In another 
number we have a tirade against Gay-Lussac, scarcely leas flip- 
pant, and about as well founded. The object seems to be to- 
convince the public that all chemical knowledge is confined 
within the walls of the Royal Institution. I consider Mr. 
Brande's attack upon the College of Physicians, and upon the 
Universities of Oxford, Cambridge, and Glasgow, as connected 
with the same system. What renders these attacks more 
- indecent and improper than they otherwise would be, is, that 
the Editor of the Journal has never had the benefit of a Univer- 
•ity education, and seema quite ignorant of the systems fol- 
lowed in these semi&aries. For instance, wheu he says thai ^ 

D:,t.:f:kv,G00gIC 



;833.3 Sixth £ditim of his Syilem of Ciemtttry. a^ 

ciiemiBtiy IS tau^t no where in Great Britain except in London, 
asid Edinboigb, be surely was not aware that the system of 
medical education is exactly the same in Glasgow as in £din» 
burgh ; that the professors in Glasgow are at fully as much 
pains, and that the number of medical students is increasing 
aonuaUy at a rapid rate. He cannot have been aware that the 
three last chemical professors in Edinbui^h (Drs. CuUen, Blacky . 
attd Hope), bad previously filled the chemical chair ia Glasgow ; 
atDKl that Eilmost all the additions which these gentlemen nmdei 
to the scieDce were made while they occupied a (dace in oar - 
University, 'fhe chemical course of lectures in Glasgow occu- 
piefi six mpntlts, and ibe lectures are deUrered oo every d&y.of 
the week, except Sunday. A separate hour is devotee! to exa^ 
iain£ the class, and even practical exfterimenting is not neg- 
lected. Will Mr. Brando pretend that an eqmdly extensive 
c;ottrse is given at the Hoyal Institution? 

The Review, which I am going to examine, is a most furious 
attack upon me from beginmng to end, and denies me all credit 
whatever as an author, an experimenter, or a chemist. It is 
inade up of different kinds of accusations, which are nuxed toae- 
Uier with some ingenuity and address ; but which I shall make 
bold, notwithstanding the many witty sneers against my fond- 
ness for scholastic divisions, to consider and reiute under three 
separate heads. 1 . I am accused of being utterly incapable of 
wnting English, and of bein; ignorant of the first principles of 
an«ngement. 2. I have made many false, statements of facts, 
jmrtiy to injure the reputation of Sir H. Davy, and pardy to 

rmote my own absurd and erroneous chemical opinions. 
My book is stuffed with ionumer^le errors into which I hare 
fallen fram being unacquainted vrith the elements of the science 
Qfchemistry. 

Tbeae are heavy chaiges indeed. But what opinion will my 
BBaders form of Uie candour and gentlemanly feelings of Mr, 
Brande, if Ishow tbatthe Reviewer^ in order to giVe a colour to 
his accusations, has had recourse to direct falsehood, to pitiful 
prevarication, and to the stale triok of raising into proofs of ig- 
norance what he moat have been perfectly awue were errors 
of the press 1 

As. my present object is not to make- any attack tctpon Mr. 
Bhmde, but merely to vindicate myself, I snail pass over hia 
introduction without animadversion ; though such is the ten- 
dfincy to inaccuracy and misrepreaentation that even there we 
&Dd both in abundance when perfectly uncalled for. What can 
be more inaccurate than the statement that the French have 
been satisfied with a single elemental^ work on ch^nistjy ; or 
that no controversy, or want of politeness, has existed in chemi* 
cal discusstimB for a number oi y^ars back? The p wes of his 
own-journal, not to go further, exhibit contcorersies ofthe most 
'^unlrai kind; and.gmtuitou8 attacks upon the chaiacter and 
e2 
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abilities of some of the fint chemists of the a^. Bat let ng 
exftmine the accaaatioDS. cootaioed in the review with some 
miuuteneB). 

I. ArrdngtmeHt and Style. 

I shall quote the passages of the Review which aUude to my 
BirangemeDt and style, and subjoin to each of them my remarks. 

" We are at a loss to learn why a new edition has come forth. 
It was not Hpontaneouslv called for, and nothing but a decidedly 
snperior work should nave been- tendered to the public."-— 
(Review, p. 126.) 

To this I answer that the book is not my property, and that 
the new edition was published not by nte, but by the book- 
seller to whom it belongs. I was obliged by my agreement to 
correct the press, and nothing more; and in the present case, 
as the book was priuted in London while I resided in Glasgow, 
even this task was but imperfectly accomplished. The new 
edition, I presume, was printed because the old had been sold. 
I am not aware that booksellers {uroceed in any other way. 
Indeed I had reason to know that the book was oat of print, 
because several of my own students had informed me that they 
could not procure a copy. Why it was necessary that the new 
edition should be decidedly superior to the old, I do not per- 
ceive. Nor could any blame have been attached to me, though 
it had been printed verbatim from the fifth edition. But it is in 
reality decidedly superior ; because it contains all the additions 
which had been made to the science in the interval between the 
two editions, as far as they were known to me ; and that my 
Matements were Pi^t^Y complete is evident from this, that neither 
Mr. Brande nor Dr. Ure, though they have both published books 
since my sixth edition appeared, have introduced a single topic, 
80 far as I can observe, which I hail not previously nandled. 
What is the discovery which I have omitted to notice? The 
assertion of the Reviewers that it is ten years behind the present 
state of the science is remarkable only for its shameful false- 
hood. Not a single proof is advanced in support of it, except 
that I took no notice of the newly discovered connexion between 
electricity and magnetism. Now I was the first individual in 
Great Britain who made known Prof. Oersted's discovery. It 
appeared in the Amutls of Phiiosophy for October, 1820. 
Before I becameacquainted with this discove^, the whole of the 
sixth edition of my System was printed. Ind.eed, as the book 
was published in October, or soon after, Mr. Brande must have 
been aware of the absurdity of the accusati<» ; and he must 
have been induced to bring it forward because he had no real 
omission to point out. 

But had I even omitted some -of the minor discoveries it 
wonld not have been very surprising; nor, situatedas I was, 
would the omission have been very culpiJirie. I may, therefore, 
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ttke Bome credit- to myself for the great paias which I took to 
insett every novelty deserviDe of notice. To expect thftt I 
should write anew the whole book was very uoreasonable. It 
would have been a task which I had no motive whatever for 
performiog. I undertook merely to insert every thine which I 
considered as worthy of notice la its proper place, The repeti- 
tions to which the Reviewer alludes are exceedingly trifling, and 
do not altogether amount to 10 pages. The assertion that the 
second volume is a repetition of the first is so palpably untrue, 
that the Reviewer must have been aware of its inaccuracy whea 
he made it. The first volume consists of 580 pages ; the second 
of 722. Of these, there are 556 pages which treat of sub- 
stances not EO much as mentioned, or even alluded to, in the 
'first volume. Now were the remaining 166 pages printed ver- 
batim from the first volume, it would not be true that the second 
volume, or eren the greater part of it, is a repetition of the first. 
But the fact is, that not a single page of repetition is to he 
found in the book. 

What the Reviewer has thought proper to call repetition is, I 
conceive, attended with considerable advantage to the reader.. 
In the first volume I give in a few lines the essential characters 
of the different mineral acids and bases ; while, in the second 
volume, these bodies are treated of in detail, and their properties 
and history given at length. I find great advantages resulting 
from this plan of teaching the science ; and should he happy 
to have an opportunity of comparing the progress of some of 
my own students with those of Mr. Brande. 

" We proceed to the second division of the first book of his 
system, comprehending ponderable bodies, which are handled 
in a very heavy style." — (Review, p. 140.) 

" By the aid of many italic?, the Doctor tries in vain to give , 
emphasis to his favourite mode of writing, which, from its 
extreme rarefaction of ideas, might be called the vacuous." — 
(Ibid. p. 129.) 

" The whole information contained in his four papers on the 
specific gravities of the gases and the true weights of the atoms 
might have beerf easily conveyed in one-twentieth of the com- 
pass."— (Ibid, p. 125.) 

The want of discernment evinced in these attacks upon my 
B^Ie occasioned some surprise at first. 1 may be very ofien 
accused of great carelessness of style ; but never, unless I 
deceive, myself egregiously, either of want of energy or diffuse- 
ness. indeed the characteristic properties of my style are just 
the opposite of diffusenesa. I am remarkably concise, though I 
hope tJways clear, and generally energetic. Nothing indeedcark 
constitute a greater contrast than my mode of writing, and that 
of Mr. Brande. If be be a good writer on scientific subjects, it 
follows as a necessary consequence that I am a bad one. I 
refer the retider to his History of Chemistry in the Supplement 
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< tiD the Eacyclopsedia Britannica, to his utiDle C^mntry in the 
same book, sod to some of bis prefaces in the Royal Iiutitatiaii 
Journal. In point of diffueeneBs, want of energy, and bad taste, 
these dissertations constitute a peHvct ooatrut to-erery tbmg 
which ever flowed from my pen. Indeed were 1 disposed to 
criticise style, nothing wjould be easier than to retaliate vepaa 
Mr. Brande. 

Ab to tlie natore of my own style I am very willing to let it 
rest upon the tour papers which the Reviewer has stigmatized in 
the passage just qnoted. These papers, with wfaiui the Re- 
viewer in fact had nothing to do, occupy 67 pages of the Ajinals 
■6f' Philosophy. They contain the details of my experiments to 
determine the specific gravity of 21 gases, and the atomic 
weights of 13 important bodies. I had to discuss the experi- 
ments of preceding writers, uid to endeavour to point ont die 

' causes of the difference between their results and mioe. llias 
every individual substance ocoupieB, at an average, almost 
exactly two pages. All these experiments were made witli a 
degree of care and attention, which, I contidently affirm, has 
never been suipassed. In opposition to the Reviewer's state- 
ment, that " there is scarcely a single determinati<m of Dr. 
Thomson's on any chemical subject of diffioulty> during the last 
eight years, whica has not been reversed," (p. 122.) I venture 
to assert that the determinations in these four papers, and in 
several more since published, will withstand all the attacks of 
Mr. Brande, however violent and long continued they may he ; 
that, they belong to one of the most difficult and most important 
parts of chemistry ; that they are essentia to the very touada- 
ti<Mi of the science ; and tliat they have established the atonic 
theory upon a foundaAion which cannot be shaken. 

" Over all the British compilers. Dr. ThomsoD claims prece- 
dence. Some of the others are content to transcribe iroin his 
collection, but he seldom or never condescends to pay any of his 
brother compilers a similar compliment. PosseBSmgtbe nmute 
patience of an index framer rather than the enlarged capacity of 

'frsystematist, he has contrived bo bring togethera great^nombtr 
of chemical facts, with copious references, conveDtent to the 
student, and imposing on the general reader ; hat m ouropinim 
' not entitling his work -to be called a System of Chemistry." — 
(Review, p. 121.) ■ 

The inference, I presume, whioh the' Reviewer wishestcnbe 
^drawn ii>, that Mr. Brando's little elementary work, orbis utide 
Chemistry in the Supplement to the Encyclopesdia Bfitanaiaa, 
is entitled to be called a System of Chemiatry ;: and that tke 
'Same -name may be beirtowed upon Uie new-«dition of ^HtohokoD^s 

■ IMctionary. 

The alta«k upon my arrangement awakened my ' curiadty^ 

'and induced me to turn to Mr. Brande's -article CMmiMry-VD 
the Supplement to the Baoyclopsedia Britaaniea. As I-«iqieOUd 
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Aomethiug verv Bupenor, the reader may judge of af «iirprite 
vthaa. I found ne had adopted the foUovnug wrangemeat : 
Part I.— Attraction, Heat, Electiicity. 
II.— Radiant Matter. 
III.— Ud decompounded Bodies. 

1. Aciaifying Supporters of Combustion. 

2. Acidihable Combustibles. 

3. Metals. 
IV.--Vegetable Chemistry. 

V. — ^Anmtal Choniiatry. 
Would not the author of such an arrangement have acted 
more wisely, if he had not directed the attention of the public 
to arrangement at all ? Do not parts first and second olash with 
•each other? Does not the firet part include the second? The 
4livis)oa of the simple bodies is obviously my old one. The 
-very terms have been borrowed from me. I abandoned it, 
because the recent discoreries, for which we are chiefly indebted 
to Sir H. Davy, have broken down the line of distinction 
between the simple acidifiable combustibles and the metals : fer 
■example, arsenic bums as readily, and at as low a temperature, 
«8 charcoal itself. It is acidifiable too ; for arsenic acid is a 
powerful acid, and neutralizes the bases as completely as any 
■acid whatever. What can be more preposterous than 'to class 
Arsenic and tellurium, bodies which enterinto gaseous compounds 
with liydrogen (precisely as phosphorus, sulphur, and selenium, 
do), with a set of bodies which enter into no gaseous compoiuads 

"Whatever 1 He who does not perceive that arsenic and telUirliun 
bare a much closer resemblance to sulphur and selenium than to 
any metal, may indeed amuse the ladies and gentlemen who 

.«Uend the Royal Inttitutim ; but is not likely to make, any 
arrangement calculated for the improvement of tne science. 

My arrangement of the simple bodies was not made witboat 
the most careful reflection. If I erred, I must acknowledge that 
my error was not the effect of haste. Plausible objectionB may 
indeed be made to several parts of this arrangement. These 
objections I examined with all the care of which I was capable, 
before the fifth edition of my Systom was put to the press. lam 

. stiU of opinion, that it is upon the whole the best of which the 
' sdence in its present state is susceptible. I have divided the 

.«nple bodies, as the reader wiilfind by consulting my System, 

-, into three sets, viz. 

1. Supporters. 

2. Inc«MnlniBtiUe>. 
a. OorabintiUes. 

Hie' Bopporters are three, oxygen, chlorine, and iodine. To 
.ihme I hare added a fourth, ftuorime, which is still only conjee- 
tnral. No doubt chlorine and iodine . mi^t be [daced among the 
■iacowhentibles, ■ as has been dose.by the French oheniiats.; but 
U- thii^ tlnt,4^athe vho]e, these boi^es hsM a imich clofwc 
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TMembUnce to (ucygm than to salidiur. At any rat« Mr. 
Brande has no light to find fault with this part of my airange- 
ment since he has followed it himself. 

The only Bimple incombustible known m azote. The Rcriewer 
is veiy facetious at my stupidity in believing azote to-be incom- 
bustible. And I shall willingly come over to his opinion as soon 
as he shows me that he can set it on fire. 

What pitiful quibbling is he guilty of in order to make out the 
combustibility of this substance ! Were it really combustible, no 
fire could be kindled without exploding and destroying the whole 
air of the atmosphere. The very circumstance that atmospheric 
air has continued unaltered, notwithstanding the infinite nnmber 
of fires which have been burning for these six thousand years, I 
hold to be a decisive proof that azote is incombustible. I have 
given an explanation of what I mean by combustion, in my Sys 
tem, and the meaning which I affix to it coincides with theusoal 
acceptation of the word. If the Reviewer chooses to take the 
'Word in a different sense, what have I to do with -that? He 
might with just as much propriety substitute the word ieawf for 
iigiit, and then affirm that hydrogen gas is the heaviett body in 
nature, and ridicule me for describing it as light. ' - 

The nature of the acids formed fay the union of azote and 
oxygen is quite different from that of those formed when oxygen 
and combustible bodies unite. They approach more nearly to 
the acids formed by the unioa oi oxygen with chlorine and 
iodine, indeed azote may be considered as approaching as near 
the supporters of combustion as it does the combustibles. Bnt 
it coincides with neither, and must, therefore, in the present 
state of our knowledge, stand by itself. 

The simple combustibles I have divided into three sets ; 
namely, 

1. Acidifiable Combustibles. 

3. Aikalifiable Combustibles. 

3. Intermediate Combustibles. 

The bodies constituting the first set are converted into acids 
when they combine with some supporter of combustion. They 
are all capableof entering into the composition of some gas or 
other ; while none of the other two sets enter into any gaseous 
-compound at all. 

I have been blamed by some fisr placing arsenic and tellurium 
among the acidifiable combustibles ; but my reasons appew 
valid. As for osmium, I was uncertain where to place it, and 
consulted Dr. Wollaston, whether he thought it likely that it 
belonged to tJie first or second set. It was his advice that led 
me to place it whei-e it stands. The position is only provisional, 
till a set of experiments be made to determine its tnie situtUioo, 
of which at present we know nothing. 

In his Heview of my fifth edition, Mr. Brando ridiculed me 
for cotwidertng silica as an acid. As this ridicule fau not been 



1822.] Sixth E^ioH of kit Sytem ofCktmiOry. 2^ 

repeated io the new review, we may iH^Snine that be has seen 
the propriety of the arrangement. Indeed this improvement was 
not made by me ; but by Mr. Smithson and Professor Beneliiu. 
I WfW satisfied of its justice by. their arguments; and the number 
of sihcates which I have described in my sixth edidon catiaot, I 
think, leave any doubt on the eubject m the mind of any well 
informed chemist. 

I hare been blamed for not classing chromium, molybdenum, 
tmigsten, and columbium, with the aciditiable combustibles. 
My reason for leaving them oat was that they do not enter iuto 
any gaseous compounds, and that they decidedly belong to the 
class of intermediate combustibles. - 

The intermediate combustibles are those bodies which have the 
property of fonniog both &ases and acids when they unite wi& 
oxygen. In one proportion, they form compounds capable of 
umting with acids, and, therefore, perform the function of 
alkalies. In another proportion, they form compounds capable 
of uniting with alkalies, and, therefore, perform the function 
of acids. Hence they cannut with propnety be classed either 
with the acidifiable or atkalifiabie combustibles, but are interme- - 
diate between both. . It is not unlikely that some bodies may 
deserve a place in this cIdss which 1 have ranked with the alka- 
lifiable combustibles. Thus manganese seems capable of form> 
ing an alkali when united to a minimum of oxygen, and an acid 
when united to a maximum. My reason for leaving it in its old 
place was a wish to verify the recent experiments respecting 
manganesic acid; and this 1 have not yet found leisure to do. 

These remarks wiU supersede the necessity of noticing parti- 
cnlarly the vast mass of abuse which tJie Reviewer has contrived 

-to hea^ together. The first volume of course contains the whole 
of my arrangement, because it contains the whole of the simple 
bodies. The science is not yet far enough advanced to admit 
tiie compOLind bodies to be systematicaity arranged. I have 
adopted the plan which appears to me most convenient for the 
student ; but other methods might be adopted, and in fact have 
been adopted by others. 

. The sneers m which the Reviewer so frequently indulges 
respecting my general observations are most uncandid. Every 
one of the observations to which he alludes was rigidly correct 
-when I first wrote it. Subsequent discoveries have, in some 
cases, introduced one or two exceptions. These I have oot 
always had it in my power to notice. 1 was anxious to sw^ 
the book a» little as possible, and did not scruple to pass over 
the few existing exceptions ; because an attentive reader of the 
first volume was enabled without difficulty to state them for him- 
self I «im not willing to abandon tite character for precision, 
which I have long enjoyed, though the Reviewer has thou^t^ 
proper to callit in questioti: on the contrary, 1 flatter mys^ 
that I possess it in no common degree. If some of my earlier 
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exfteiimentB were defioimt in correctnew, the reuon wu, thtt 
■liitute aocnraoy ia chemical aQKlyies did not at that time ^potr 
.to me HD object of primal^ importance. The knowledge or ttte 
«tomio theory has altered my views in this respect. All nr^ 
-recent expenmente have been made with the most acrupulons 
Attentioti, and the results which I have given in seven dineroit 
papers on the specific gravity of gases, and the atomio weights of 
ooaieB, are as near the truth, as it was pouible for me to go 
witii the apparatus which I emploj'ed. 

Let not this statement be warped (as the Reviewer has 
^ne) into an insinuatioa that I lay claim to any superiority 
in experimental dexterity. So fai from this, I consider the 
accuracy of my results to be in reality owing to my want 
of dexterity ; for it obliged me to look out for a method in 
which no dexterity was required. There is little difficulty ki 
procurii^ .the Babstances to be experimented on, pure. Taere 
IB little difficulty in weighing the quantity wanted, true to 
the hundredth part of a grain; in diisolvrng it in distilled 
water ; and in mixing two such solutions ti^uer. Such ia the 
whole process. Any person, however little dexterity be m^ 
{■oasets, will succeed in such experiments, if he be at the requ- 
■ite pains. For example, I weigh 11 grains of sulphate sf 
jKitaflii, and 13'25 grains of chlonde of barium ; dissolve each 
respectively in distilled water, and mix the solutions. After the 
sulphate of barytea has subsided, I test the clear supemataat 
bquid by mixing a little of it first with muriate of barytea, and 
next with sulphate of soda. Not the least opalescence is pro- 
iloccd by either. Hence I conclude that tiie liquid contains no 
sensible quantity either of solphuric acid or of baiytes. This 
. experiment, simple as it is, d^ermines the ccraiposition of s^ 
({ihate of bwytes to be : 

Sulphuric acid S-O 

Baiytes. '... 9-76 

14-75 

And demcmstrates that 6 and 9*76 retpeotively tepvesent the 
tfttomic weight of solphuric acid and baiytes. ' 

The Reviewer asks with a «iieer (Review, p. 124), wheAer Hm 
^preceding experiments of Berzelias, WoUaston, flLcare tobe 
' considered as good for nothing, uid whether tbey are to be 
^superseded by mine. I beg leave to ask in my turn whetiier 
"Ae experiments of Bergman, Wenzel, Kirwan, and Richter, 
•wen good for nothing, and wbc^er they aieto be.anjwnedea 
■1^ those of BsTselioB, WoUaaton, &c.f The inject of. ereiy 
■•xpenrnenter is to discover the tnith; bntfrom theimperiect 
aatnre of his appuwtas, he oidy makes an appnximtion. Hia 
•f«8idt serves his socceeBors as a point from 'wiiich tb«y sre 
^twiBUed to aetout; and if thfly beat the rN[WMte paii»,-ibe 
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Isboiis of llitir predBcenor will fdnMst alwdyB enaUe them to 
«pprosoh somen^kt nearer the txuth than he did. To the 
labours of BerzeliuB I liavu always acknowledged myself greatly 
indebted. They are (all things ooiuidered) surprisin^y acca- 
TKte ; DOT shoula I bave been able in many cases to have obtaiiMd 
good results without their afisistance. Ifl have come nearer the 
tmth than he has done, it was only because I was enabled- to 
|>rofit by his experiments. 

As for Dr. Wollaston, the introduction of his natoe is most 
ancandid. His scale of chemical equivalents was constructed 
not from his own experiments, but irom those of others. He 
examined them with his usual sagacity, and the numbers whidi 
he pitched upon approach in general very near the truth. His 
paper contains only a single experimental result of his own; 
namely, the composition of saltpetre ; by which he determined 
the equivalent for ftitric acid and axott. Now the fact is, tbat 
1 have adopted tUmost the very atomic weights of these bodies 
which he had previously given. My obligation to him for these 
tutmbers had been distinctly stated m my former papers ; conse- 
quently 1 bad no occasion to allude to the suoject again. 
■Besides, in my paper on the specific gravity of the gases, I 
deduced the atomic weights of azote and its compounds in a 
different way ; but in a way which I consider as very satis- 
iactory. 

As a specimen of the uucandid way in which my observatioas 
have been represented by the Reviewer, 1 may notice the lidi- 
cnle which he throws on my statement, that acids are compounds 
«f a supporter and combustible or incombuslible. Now I a^, 
is not tnia observation true with a very few exceptions ? We mt 
«t present acquainted with SOacids to which it applies ooirecdy. 
There are' two acids, the chloric and iodic, whicn ore conposed 
«ach of two sopporters of combustion. In these two acids, I 
^consider the chlorine and iodine to act jvecisely the part whwh 
azote does in nitric acid. This is the view which the Freneh 
obemista have taken, and it has induced them to place htAk 
chlorine and iodine among the combustibleB. I have given my 
■reasoDB for prefonin^ my own airangement ; bub I admit that in 
these acids the cblonne and iodine act the part of simirie incoM>- 
bnstibles. I do not, Ut«efore, regard > their exiateBoe as atk 
exception to the general law, hnt as proving that chlorine and 
iodine may be considered under two points of view, either as 
supporters of combustion, or incombustibles. It is this double 
capacity of these biMlies that constitutes the great distinction 
iMtnwui them and sxyg«i. 

Time isanothersetof gaseous bodies capaUe of unitintr with 
'bases, and ofken on that account considered as acids. These 
•re the conpounds of hydroeen ^with sulphur, seleniom, and 
«rilariam. New these bodies 1 have, expressly sepacated in my 
%atan. Whether my rMsons for thisMpuationlK-oottdMiiie* 
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I Bhall not at present inquire ; but it must be obTioas to eveij 
one that if these three bmlies be excluded, my general obserra- 
tions are precise. 

I think it unneceaGflry to notice or refute the numerous and 
■weeping attacks upon several of my chapters ; because they 
sufficiently refute tnems^ea. For example, my account of 
combustion is said to be abnolute verbiage. 1 have only to say^ 
tliat I have given the best account of it which I could ; and 
upon looking into the writings of Mr. Brande upon the same 
subject, I cannot find that they contain more, or indeed nearly 
BO much information, as mine. I have given an historical view 
of the different opinions respecting combustion, which have been 
successively adopted by chemists. And whatever Mr. Brande 
nay think on the suhjecty'I must be allowed to retain my opinion 
that these historical details constitute some of the most instruc- 
tive, as welt as entertaining articles ; and that they are very well 
calculated to rectify our own views. Had this gentleman made 
bimself better acquainted with the history of the science, he 
would have avoided several awkward mistakes into which he has 
&llen. 

The Reviewer panegyrizes Sir H. Davy's researches on flame. 
I agree with him in opinion that the experiments contained in 
that paper, like all the other experimental researches of that 
gentleman, are extremely valuable. They are characterized by 
that mixture of invention and dexterity which so eminently dis- 
tinguish all his productions, and which have deservedly mised 
him to BO high a rank among modem chemists. But it would 
be rather singular if these experiments should be considered as a 
reason for passing by in silence all the laborious investigations 
of so many chemists, who have preceded Davy, and who have 
accumulated a much larger collection of facts tnan it was possi- 
ble for him to do. I am not aware of any new general principle 
deduced by Davy from his experiments, which ought to alter 
our previous opinions respecting combustion ; and lor my own 
part I must confess that after all that has been written on the 
subject by Berzelius, Davy, and even Mr. Brande, the theory of 
combustion is still a desideratum. I have advanced a conjec- 
ture on the subject, which the present state of our knowledge 
enables us neither to con6rm nor refute. The Reviewer may 
ridicule this conjecture if he pleases; but this is a task whicn 
he will find much easier than to refute it. 

II. False Statements of Facts. 
I come now to what I consider as by far the most important 
part of the Review ; because it is a direct attack upon my cha- 
racter. The Reviewer has the effrontery to affirm, that 1 have 
mis-stated various facts on purpose, in order to gratify certain 
malignant passions of my own, and to injure certain individuals 
of whose reputation I was meanly jealous. After Mr. Brande's 
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attacks upon Berzdius and Gay-Lu88»c, which, if they meant 
any tiling, went to accuse them of similar conduct, 1 had no 
reason to be surprised at his advancing such an accaHatioa 
against me. But this does not preclude the iwcessitj on my 
part of vindicating.my character. 

" Dc Thomson's attacks -on the exalted reputation of the 
President of the Royal Society have long excited our si^rise 
and indignation, and as we observe them still persevered in, and 
still unanswered, we shall use our humble endeavours to expose 
their injustice and futility." — (Review, p. 122.) 
' Ttua impudent assertioa the assertor knew to be false 
when he taade it, and has betrayed his knowledge in the 
very review in which it is contained. It is false that f hare 
ever made any attack either on the character or reputation 
of Sir H. Davy. On the contrary, I have always been in the 
habit of reckoning him among the number of my friends. I 
have always spoken of his talents and of his labours wiUi that 
respect which I felt for them, and have always been proud 
to. tbtuk that his discoveries have reflected a lustre upon tlie 
country in which they originated. As an Editor of a jonma), 
and as a chemical wnter, I have laid it down as a rule, to be 
impartial ; and never to allow my private feelings, whatever they 
were, to iitfluence my judgment. This conduct, in which I 
mean to persist, and in which I shall always glory, has drawn 
upon me, it seems, the formidable resentment of Mr. Brande, 
wno has magnanimously volunteered to ^xpose it to the obloquy 
of the scientific world. The accusations are seven in number. 
I shall examine them one by one. The reader will observe that 
these accusations, which fill a considerable portion of the 
Review, have nothing to do with the merits oi my System of 
Chemistry. They have been pulled in head and shouider» by 
the Reviewer as topics on which he thought that be could 
descant with some pathos and effect, I feel obliged to him for 
his accusations. Satisfied tliatmy conduct as an author and an 
editor will bear the ntrictest scrutiny, and that these accusations 
will only tend to raise my character instead of injuring it, I shall 
proceed to examine the validity of each. 

.1.1 have stated that " Sir H. Davy has embraced the Dalto- 
nian theory with some modifications and alterations of terms ; 
but hid notions are not quite so perspicuous as those of Mr. 
Dalton, and they do not appear to me so agreeable to the prin- 
ciples of sound philosophy." — (Annab of Philosophy, ii. 33.) 

t cannot for my part conceive any thing more innocent than 
this passage, and am unable to discover tbe attack upon Davy, 
wbicn it seems lies concealed iu it. I was warranted in saying 
that Davy bad embraced the principles of Dalton, because I 
knew it to be the fact. Both Dr. WoUaston and Sir U. Davy 
will recollect a long conversation whicb we had on the subject, 
after dining at t^c noyal Society CLob .in the siunmer of 18Q7. 
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Both Dr. Wollaaton and myself attempted in Tain to ctxtrinctt 
Davy that the doctrine of detinite f»tiportionB waa not a chi* 
Drere. What led Davy afterwards to embrace the doctrine, L 
need not here state, though I am ae^aainted with, the whole 
history. If Mr. Brande has any curiosity on the subject, either 
Dr. WoHaston or Mr. DavieS Gilbert can inform him of the par> 
tieuhrs. 

My statement then is die mere annunciation of a matter of 
ihet without any intention whatever of hurting, the feelings of 
any one. I knew from Dary himself th^ he had no idea what- 
ever of definite .proportions till Mr. Dalton had made known the 
oatlines of his theory. Even five years after thaj^ period, Davy 
bad not embraced it ; and I mw aware of &e inoo«nce wHcK 
had at last induced tum to ade^ it. With the knowledge of all 
t^ese facts should I have acted honestly, ifl had not stated that 
the atomic theory originated with Dalton. Sorely Sir H. Davy's 
rcpatation, and his character as' a chemist, stand saffieiently bigfa 
to render it unnecessary fur htm to ee^ to bolster up bis repu- 
tation by laying olttim to the discoveries of others. Such con- 
duct maybe leit for chemists like Mr. Brande, who, not being- 
in the way of ad^g much of their own. to the stock of science, 
might have some excuse for attempting to pilfer ftom their 
richer neighbours. But Sir H. Davy, who stands at the very 
top of the list of British discoverers; whose r^utation ia so high, 
and BO deservedly high ; whose inventive faculties are inexhaua- 
tible, has no occasion for such pitiful conduct. So far from' 
supposing that I was doing him an injury by assigning the 
honour of the atomic theory toJiimwbo was. really entitled toit^ 
I never once doubted tbat he would himEelf admit the truth of 
my Btatement; and feel gratified for my sapplying an oimsMon 
wnich he bimsalf on reflection must have wished he had not made 
— I mean the omission on his part of stating the origin of his 
notion» on the subject. 

When I stated that DsvVa explanation of the atomic theory 
was not BO perspicuous as that of Dalton, I meant merely that 1 
did not understand it so well. 

'2. But " the full force of my hostility to Davy was exerted," 
it seems, " in dapreciating the miners' safety lamp." — (Review, 
p. 122.) 

Now I deny that I ever depreciated it. I did indeed, when I 
heard Davy's account of hisfirst lamp read to the Royal Society, 
express my opinion in my Journal that it could not be used witb 
safety. Wheth^ this opinion was well or ill founded, I do not 
know. Perhapft it may have been ill founded. But as I honestly 
believed at the time that the lamp was hazardous, I think that X 
WB8 bound to state my-reasons for this opinion to the public. 
The liv^B of a great number of individuals were at stake. It 
was, Uierefbre, important to p«nt out every oonceivat:^ ohjec- 
tioo. It waa Davy^s huaneae to ^amim these objections; to 
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fefote them if tiwy vtte fatUe, aad to benefit by them-lf w^' 
feuoded. 

So far from ssppOsiag that I was isjoring Davy, or endeavour- 
ing to detract from his mertts, I coBceired that 1 vres doing tdnk 
a service ; and most perfioiM in his situation would have been 
of the same opinion. How far nw objections were welt founded^ 
it is not for me to say ; but ulmost immediately idlerwards 
Davy himself rejected his first lamp, tutd invented another, ranefa 
Npeiior to it in eveiy respect. 

Against this new lamp, I never in ike AnniiU of Philoaop/^ 
stated a single objection of my own, nor, as far as I recollect, of 
tny other person. It is true indeed that a iurions contro- 
vert respecting the person who had the merit' of first in- 
venting the miner's safety lamp, immediately arose, and va-' 
rioDs papers, vrritten by the parties, were admitted into my 
journal. I acted with the utmost imparti^ity : as a proof of 
tlus, 1 may state that I received abundance of anonymous letters 
accusing me of partialis to Davy, to Stevenson, and to Glanny^ 
I saw very early that the whole bad become a parly question, 
and that motiv«B qmte different from a r^ard to truth animated 
the disputants. The papers- were inserted without any comment: 
on my part ; and as soon as I saw that they contained nothing 
bat mutual recriminations, I stopped ^m altogether. One of 
tbe last, if not the veiy last, inserted was by Mr. Children. I 
happened to be in Cornwall when this paper was sent to my pub- 
Itsner. I had left materials for two snceessive numbersi The' 
consequence was that Mr. Children's pa^er could not be inserted^^ 
tilt after my retnm to London. When I reached home I found 
a letter from that gentleman complaining that his paper had been 
withheld from the public, and written in a style very different 
fVom what is usually to he found in a letter from one gentleman' 
to another. Of this letter I took no notice. It gave me infor- 
maticin for the first time, that Davy and his friends thought that 
I was'hostile to his lamp. 

My conduct then with regard to this controversy was fair and 
honourable. I was actuated by no hostility to Davy ; but 
thought myself obliged to deal eiractlythe same justice to all 
claimants. That I discharged my duty as an editor with the 
most rigid impartiality appears from this, that fdl the controver- 
sialists accused me of partiality to their adversaries. 

3. I am accused of garbling and disfiguring Davy's reimrcfits' 
onfiarn/e. " The whole spirit of the original memoir has been 
dissipated. What remains is a mere capvt mortuimt, calculateii' 
to convey the most inadequate ideas of Sir H. Davy's discove- 
riefl." — (Review, p. 131.) 

What answer can be given to this impndent assertios? To- 
this paper of Davy I have devoted three pages, a gresrt«r epao«' 
than is occupied by the aooonnt of potasKum, or of the compo- 
aiHoa of murit^ a,M, or indeed any- to^ cbscuBBed ia the 
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SvBtem. Had- I allowed three pages to erery valuable paper 
wnicli I had occasion to notice, my System would have ext^ded 
to 100 instead of 4 volumes. The object which I had in view 
was to draw a comprehensive and distinct outline, and to leave 
thestudent to fill up the minute details by consulting the original 
papers, to which 1 always refer. I have given, I conceive, all 
the important additions to our knowledge of Same contained ia 
Davy's paper. Had any thing been omitted, there can he no 
doubt that our Reviewer would have specified it. Since he has 
confined himself lo general abuse, I may take it for granted that 
he had no parttBular omission to point out. 

4. The fourth accusation is so very uncandid that I was sur- 
prised to meet with it even in this Review, virulent, and hostile, 
and malignant, as it is. In my short chapter on Electricity, 
which occupies only 10 pages, I state that in 1803, BerzeliuS 
and Hiainf|er made a capital discovery respecting the action of 
the galvamc battery in decomposing bodies, "^ey found titai 
oxygen and acids accumulate round the positive pole ; white 
Kydrt^o, alkalies, earths, and metals, accumulate round the 
negative pole. Acids and bases may be made to pass through 
a considerable column of water, and even to cross each other, 
ID order to accumulate round the poles to which they are respec- 
tively attracted. In the concluding paragraph I mention that 
Sir H. Davy took up the subject where Beneelius and Hisinger 
laid it down. His celebrated dissertation contains merely a veri- 
fication of the law discovered by Berzelius and Hisinger. I then 
state his Babsequent steps and discoveries. — (System, i. 171.) 

On this statement- of mine, the Reviewer descants in four long 
pages, and affirms in direct terms that the law in question was 
not discovered by Berzelius and Hisinger, but by Sir H. Davy. 
To this I answer, that I have quoted the very words of their , 

faper. It was published in 1803 in German and French, and in, 
806 in Swedish. It was never translated into English ; but ■ 
Davy quotes it in his celebrated lecture, and, therefore, was 
acquainted with it. My statement being true, I was bound as 
an Qonest man to make it; nor do I see that it takes in the least 
from the value of Davy's paper. The discovery of Beraeliua and 
Hisinger remained neglected and unproductive, and might have 
flo continued till the present day, had not Davy taken up the sub- 
ject where they laid it down ; and by his genius and industry^ 
iuded by a more fortunate situation, laid it open to all the worla ; 
and had he not by his subsequent discoveries awakened the 
attention of chemists to its great importance as an instrument of 
analysis. 

The Reviewer mixes these unjust remarks, with accusations 
against me for passing over Davy's electrical discoveries so 
sGghtly as I have done. Had he been candid enough. to quote 
the two concluding sentences of my chapter, the true motive of 
my conduct would have appeared, and his aiumadversiona woold. 
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have beeo spared. These two sentences are as fidtows; 
" lliese and many other topics will find their place in another 
vork, which I intend to publish hereafter, on Electricity and 
Galvanism. In the present work, I think, they wonld be impro- 
perly introduced, as they would divert our attention too lon^ 
from the proper phenomena of Chemistry," — (System, i, 172.) 

This work, for which I have made considerable preparations^ 
woulti have appeared before this time, had my professional duties, 
which are very laborious, left me sufficient time to arrange it 
for the press. When It appears, our Reviewerwill have another 
opportunity of displaying lus talents for abuse. 

5. I am accused of havii^ ascribed the first accurate experi- 
ments on chlorine to Gay-Lusaac and Thenard ; though I waff 
well aware that they had been made by Davy. 

It is somewhat singular, and shows clearly the motives by 
which this writer was actuated, that his own statement proves 
to a demonstration that my account is correct. To be satisfied 
of this, the reader faas only to turn his attention to the dates of 
the papers respectively published. 

Oq the 16tn of December, 1808, a paper was begun to be read 
to the Royal Society, by Sir H. Davy, entitled, " An AcconnC 
of some new Analytics! Researches on the Nature of certain 
Bodies." The reading of this paper occupied two evenings. 
In it Davy quotes repeatedly a number of the Moniteur 
for the 27th May, 1^8, which contained an abstract of the 
experiments of Gay-Lussac and Ihenard. He even mentions 
some of their attempts to decompose chlorine ; though the moat 
important of their experiments on muriatic acid and chlorine 
could not have been in that Moniteur, as they were not read to 
the Institute till the 27th February, 1809. 
f Now the eighth section of this paper contuns Davy's 
i^searches and opiuions cioQceming muriatic acid before he was 
aware of the experiments of Gay-Lussac and Thenard. He 
made various attempts to decompose muriatic acid without suc- 
ceeding; and concluded from his experiments that muriatic acid 
^, when aa dry as it could be made, contained the third of 
its weight of water. After relating many attempts which he 
had made to decompose muriatic acid, atid which, though 
unsuccessful, exhibited many curious and highly important 
results, be concludes in the following manner, which the 
Reyiewer has misquoted : 

" There is, however, much reason for supposing that in the 
singular phenomena of inflammation and detonation that have 
been described, the muriatic acid cannot have been entir^ 
passive ; and it does not seem unfair to infer, that the transfer of 
its oxygen, and the production of a novel substance, are coi^ 
nected with snch efiects,' and that tiie highly infiammable 
niUiire of the new compounds partiy depends upon this cilcaiD- 
New Series, vol. hi. a 
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staace. I am still pursuing the inquiry, and I shall not foiL- 
iinmediately to comniunicate to the Society Buch results as may 
lypear worthy of their attention." 

Tliere caa be no doubt, fi-om all that appears in this paper, 
that in the month of Januaiy, 1809, Davy was of opinion that 
muiiatic acid is composed of oxygen and a combustible basis. 
The experiments of Gay-Lussac and Thenard were read to the 
Institute on the 27th of February, 1809. An abstract of them 
waa published in the second volume of the Memoires d'Arcueil 
dsrmg the summer of 1809. Gay-Lussac and Thenard showed 
that muriatic acid cannot be obtained from chlorine except by 
means of hydrogen, or some substance containing it. They 
conclude their experiments in the following manner : 

" Le gaz muriatique oxigene n'est pas, en effet, d6compos6 
par le charbon, et on pourroit, d'apres ce fait et ceux qui sont 
rapportes dans ce Memoire, supposer que ce gaz est un corps, 
simple. Les phenomenes qu'il presente s'esphquent assez hien 
dans cette hypoth^e ; nous ne chercherons point cependant tlla 
d^fendrc ; parce qu'il nous semble qu'ils s'expliquent encore 
mieux en regardant I'acide muriatique oxigdne comm^ un corps 
compos^."-<Mem. d'Arcueil, ii. 357.) 

How was it possible after reading these two papers to avoid 
saying that the tirst great addition to our knowledge of chlorine 
was made by Gay-Lussac and Thenard? Davy attempted to 
decompose muriatic acid, but did not succeed. The French 
chemists showed that oxygrai could not be extracted from chlo- 
rine hy any method whatever, and they state in explicit terms 
that it might he considered as a simple body. 

Davy's next paper, entitled " Researches on the Oxymuriatic 
Acid, its Mature, and Combinations," was read on the 12th of 
J«ly, 18 10. In the introduction to this paper he gives an histo- 
rical detail of what had been done respecting the oxymuriatic 
acid, mentions the paper of Gay-Lussac and Thenard as already 
published, and states the curious nature of the experiments con- 
tained in it. It is clear then to a demonstration, that the expe- 
riments of these gentlemen were generally known before Da^ 
su^ested his opinion that chlorine is a simple bddy. This is {£ 
that I state in my System, and I never so much as dreamed that 
any person either would or could call the accuracy of the state- 
Boent in question. 

Davy, m the paper just mentioned, and iu another read to the 
&(^al Society on the 15th November, 1810, details the experi- 
ments which be had made to see whether chloiiae gas could be 
decomposed, shows that they were all'unsuccesBAU, and that 
we have no evidence whatever that it is a compound. Hence 
he deduces thai, in the present state of our knowledge, we must 
CABsidec it as an undecompounded substance. The present 
tUeory then, respecting chlorine and muriatic acid, is owing to the 
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{[edacity of Davy, This I have stated is my System in the Tciy 
stzongesb terms, and have given Davy all that credit to whico, 
iiLmy' opinion, be u folly entitled. 

But 1 must now draw the reader's att^tion to another paitb- 
ifular, because it shows that this mali^ant writer was conscious 
q{ the inaccuracy and tabebood o£ his statements, and that h« 
4xew them up with no other view than to make up the appearance 
oC a case, by jumbling together the most nion&trous and incon- 
jsigtent falsehoods. In my account of the Improvements ia 
Physical Science during the Year 1815, inserted ia the first 
immber of the aeveoth volume of the Amuds of Philoiophy. I 
notice (p. 27) the efTorts of the French chemists to depnve 
Davy ofthe honour of tJiie discovery, and show theirfutility and 
«bsuidity. Thcae remarks are terminated by the following 
■observattons : " If Gay-Lussac always mainUiined it, as he 
informs us, but was prevented from puplicly embracing it by the 
«athontv of BertboUet, we may pity his pusillaoimity, but can- 
not OD that account admit his claim as the first props^tor of a 
liieory which he publicly opposed." (P. 28.) The commentary; 
va this passage by the Reviewer is as. follows : " Since thiU; 
period, however, Dr. Thomson bos set up as the auf^crat o£ 
■«hemiBtry, assigning to. each of his contemporaries the rank he 
S>ught to occupy with despotic decision. Of Gay-Lussac ha 
.says, ' wfl may pity his pusillanimity.'" — (Review, p. 123.) 
Had the Reviewer quoted the passage foirly, the absurdity of 
^tUB tirade would oot only liave been obvious to every reader ; 
but it would have appeared (contrary to his assertions) thatC 
so far from having attempted to deprive Davy of the bo- 
aour of being the author of the modem theory respecting; 
mariatic acid and chlorine, I have done him the most ample. 
J^stice.. 

6. I am accused of having perverted Davy's account of cblo- 
Kiodic acid to suit my own atomic notions — (Review, p. 142.) 

I request the reader to peruse my account of this substance 
in vol, 1. p. 194, of the System of Chemistry. If I have not 
«tated Davy's experiments without any perver8i<Hi, I am no 
judge of what perversion means. 

7. But one of the most curious, as well as iwcandid, attacks 



upon me by the Reviewer is contained in bis observations. 

aMpecting ue composition of phosphoric acid. The passage 

- too long to quote, it here: I must, therefore, refer t£s 



mtder to it in pages 147 and 148 of the Review. I have 
slnady,. in various articles in the Aimah of Philoiophy, given 
an. hi^rical sketch of the facts respecting the discovery of the 
«sinpOBition of phosphoric acid ; but in order to show the readei 
Ae malignity as well as falsehood of the Reviewet'» account, X 
must give a short view of these bets here. 
Hie fiist attempt to determine the constituents of ^hos^unic 
s2 
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acid ,was hy Lavoisier (Mem. Paris, 1777, p. 65 ; 1780, p. 343 ; 
mnd 1763, p. 416). His experiments were continued 12 years, 
and his ultimate result was, that the acid is composed of two 
phosphorus and three oxygen. 

Davy, in his Elements of Chemical Philosophy (p. 286>i says, 
^at when a grain of phosphorus is strongly aeated in oxygen 
gas, it absorbs four cubic inches and a half of the gas. This 
statement coincides with the original one of Lavoisier.' Whe- 
ther it was the result of experiment on the part of Davy does 
not appear. 

M. Rose endeavoured to determine the question in 1809 
(Oehlen's Jour. ii. 309, Second Series), by acidifying phosphoms 
by means of nitric acid, and then saturating the acid with oxide 
of lead. He deduced from his experiments that the acid is a 
compound of 100 phosphorus + 114'75 oxygen : 50 grains of 
phosphorus yielded, when thus treated, 431 grains of phosphate 
of lead. But as phosphate of lead is composed of 14 oxide of 
lead + 3-5 phospnoric acid, it is obvious that 481 grains of it 
«ontun Qvly 96-2 grains of phosphoric acid. Hence the troe 
deduction from Rose's expenments is, that phosphoric acid is m 
compound of 100 phosphorus + 92*4 oxygen. 

In the year 1816, a paper of mine on the composition of 
phosphoric acid, and on various phosphates, was read before 
the Royal Society. I had repeated Rose's experiments with 
great care, but found the method not to be relied on. I, thefe- 
fare, drew my conclusions from the gas absorbed, when a given 
weight of phosfrfiorus is burnt in retorts filled with common air. 
The result of my trials was that one gi'aiu of phosphorus, when 
thus burnt, absorbs 3*66 cubic inches of oxygen gas. Hence I 
concluded that the acid is composed of 100 phosphorus -i- 123-fi' 
oxygen. This result was not quite correct. The error amounted. 
to nearly l-13th of the whole, or about l-4tli of a cubic inch, by 
which uie oxygen gas absorbed was too small. The error was 
owin^ to the extreme difficulty of burning all the phosphorus, or 
of weighing with accuracy the unbumt portion. 
' Soon after this, a set of experiments on the same subject was 
pi^lished by M. Dulong. His result almost agreed with mine^ 
According to him, phosphoric acid is composed of 100 phospho^ 
rus + 124*8 oxygen, 

A few months later, BerseUus favoured the chemical world 
with the result of his own experiments on the subject. H* 
found theacid composed of 100 phosphorus + 128*17 oxygen. 

I do not see any reason why I should be ashamed of my expe- 
rimentfi. Compared with the preceding statements of Lavoisier, 
Da^, and Rose, they are exceedingly accurate. And thouglk 
Dulfin^ uid Berzelius, who followed me, have appr^MtChed 
jsomewnat nearer the truth, yet they were unable to reach it. 

3%e principal object of»ay paper was to ^hoyt that one of 
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Bendius's canons, which he still employs in alt his reasoniDga^ 
is not BO general as be had supposed. This'canoD is as follows z 
" In all salts, the oxygen contained in the acid is either equal to 
that contained in the base, or it ia a multiple of it." 1 snowed 
in my paper that this supposed canon was mconsistent with the 
composition of several of the phosphates. My reason for with- 
drawing this paper was, that after it had been read I had made 
the experiments on phosphuretted hydrogen gas (which 1 after- 
«rardB published), and from which I deduced that phosphoric 
«cid is composed of lOQ phosphorus + 133^ o^gen. This 
^^liscoyery made it necessai^ to alter all the analytical results, 
because they had been calculated from iqcorrect data. Indeed 
it became evident that a repetition of the analyses would be 
necessary to ensure precision j and to t^pose Berzelius's canon 
with inaccurate experiments would have been both imprudent 
And useless. 

My experiments (m phosphuretted hydrogen gas were made 
with so much care that I confided in the accuracy of my results; 
l}ut 1 waa unable to reconcile them with Beradius's analyses of 
the phosphates ; nor was I able, to prove in a satisfactory way 
that Beizelius was wrong. 

While I was reflecting on this want of coincideace, and trying 
to account for it, I received a short paper from Air. Dalton, 
"which 1 published in the Anaah of Philosop/y, xi. 7. He 
jnforpied me that he had repeated tny experiments on phospho- 
i^tted hydrogen gas, and had found that it combined with twice 
jts volume of oxygen gas. "The reader ouafjt to be informed 
that Mr. Dalton bad previously made experiments on this gatj^ 
;and had found that it cvmbinea witb its own volume, or with I4. 
.its volume of oxygen. I had evety reason, therefore, to 
^confide in the accuracy of his new statement ; and I adopted it 
the more readily, because it enabled me to reconcile Beizeliiu'a 
.analyses with my own experiments. The sheet of the fifth edi- 
tion of my System containing my account of phosphorus, was ia 
the press, and I altered the numbers in it so as to bring the conw 

Sisitioo of phosphoric acid to agree with the statement of 
altpn and the analyses <rf' Berzebus. My own experiments I 
.applied to hypophoBphorous and .phosphorouB acids. I repre- 
sented the composition of the .three acids as ftdlows : 



Ehrpopfaosphorous acid ] volume + -^ vcrfume - ' ' 

PbosphoroUB acid. 1 +1 

Phosphoric acid 1 + H 

Tliusmy own experiments, those of Dalton, and those of Ber* 
leliuB, all tallied withcach t^er. - The coincidence was irresis- 
tiblv seducing. I was constrained to yield to it. 
_ Soon after this, I went to Gl(u^;ow, and I was not in poBwt- 
sioaofftlabmitory for nearly two ye|Bn. Ooeofthefit8tUiui(^ - 



369 Dr. TlwtTHOn's Atawer to the ReyUtooftke [Apui^ 

■which I did, as Boon as it vna in my power, wis to tgpmX, 
Balton's experiment. I found it inftccurate. The whole bOoo- 
tare' immediately tumbled to the ground ; and I was led baok t& 
the original opinion which I hadfltatedin my paper on phosphti- 
letted hydrogen gas. Add those gentlemen who attended n^ 
lectareB the ensumg course will remember that I then gave tfe» 
cdmposition of phosphotons and 'phosphoric acidspreusriyjB 
in my sixth edition. 

Davy's paper appeared eoon after, and conflnned me in Afr 
accuracy of my ex^rhnente. '8till'I was unable to veeeooilethfc 
analyses of Berzehus with this view of the composition of tbens- 
acide, and this induced me to express myself with some reserve 
in the account of the composition of tiiis acid which I gave i& 
■Aat edition ; and I am of opiniMi (whatever the -Reviewer lomg 
Bay to the contrary) that -such reserve and besilation oaglit 
always to be met with in elementary books, unless we cm. 
clearly show that the results stated by one of the parties are 
erroneous. 

' It was only after I had made the experiments related in -my 
paper, which begins the New Series-of the Armah, tot Januaiy^ 
1821, that I was able to show that Berzelius's -analysis of pboBi> 
phdte of hme is inaccurate. These experimentB were ^nflceasary 
oeftffe the subject could be considered as closed. 

My conduct during the whole of this discussion has been, i 
"tiiink, just what it ought to have been. The hesttatjon asA 
uncertainty in which I remained till I obtained decisive eVK- 
-dence, ought ratber -I Uiink to be'mentitmedin my prMsetlmft 
*as a proof of want of consideration. 
' Thus have 1 miiinrtely examined fril the eocusations of tbfr 
%eviewer, which affitct-my character;- and I appeal to^e caa- 
•dour of the reader if they nave not been shown to be every-OBft 
vfthem false, mahgrtant, end -disgraceful, to the aocttser. 

As for my observations on the Council of the Rf^l Sociebf^ 
to which the Reviewer alludes in so petulant a manner, I hnvfe 
<m)y to say thdt when I made them, I thought them just, andt 
■Still continue of thesitme opinion. As a Fellow trf the 'Societjt, 
llhought myself not merely entitled, but caHed upon, to nodoe 

n little inadvertence on the part of the Council of the Socie^. 
ave reason to know that some of the gentlemen who ww t ) 
members lef the Couiuulat the time, whom 1 have the happiness 
to rsokoB^mong c^'friends, were B&t in the least hurt at what 
I said. Ods gentleman indeed told, me that he was di^vleased,, 
but he was'QOta memberof the Council; and Lnever have been 
in the habit of regulating my conduct by his particular taste. 

Ml. .Envrt^mmilgmawamce. , 
This part of 'flift "Heview, had it been drawn up by a man itf 
Affi and -candour, might have been 'valus^le. -It is marce^ 
"pcnaiUe for -one practtcal chemist to review the hriMwn « 
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iknmfaer witfaHit dwowmg oat remarlcs which maj benefit ^ 
reader. Every eotperitoeDter has methoda of hie own, whitih 4k 
hBB brou^it toa oonsidenible d^ree oFpetfsction, thoi^h diey 
-haw ^t^t&hiy baen overiook«d by hie feilow labourera, Tfce 
,*ny ciraiunstuice of drawing the 'attention of chemMts to Bvuik 
particulare cannot but improve tfae art Nor is it less adraiitft- 
!g«roii8 to coiBpare tt^ethdr the methods followed by different 
cbflmists to accomphsh ^e sane object. I was sorry t« 
obwtre nothing of that nature ia this part of the Review, lire 
'most consummate pMlUance, accompanied as it ah*Bys is with 
the moot woful ignorance, charaoterizes every one of the 
-Reviewer'E observatioiis. To enter into a minate refutation of 
'Bwch aecnsatkins would be a superfluous task. To the redl 
diemist, their abturdity will appear at a glance ; and those wiM 
«n not acquainted with the subject are not likely to trouble 
tthemedves -either with the aocasations or the answers. I think 
St tteoeesaTy, however, t^ugh at^tbe risk of encroaching upoe 
^K patience of the reader, to motice every aocuBEOion whicifa 
■ppears td'b^'of any importance. 

1. Lights — The attack upoO'Diy account oilight in p. 126 of 
the Review cannot surely leqnire any answer. I am not aware 
bf any thing wrong m my observations, nor do I admit the jus- 
tice of a smgle statement advanced by the Reviewer in opp<»i- 
tiOnto ihwn. One specimen of the Ifeviewer's mode eff writing 
win be-ampiy sufficient for the reader. I say that the "particles 
of light repel each other, while the particles of o^er bodies 
Bttraot eaicn other, and accordingly are found cohering togetlm 
in masses of more or less magnitude."— (System; vol. i. p. 23.) 
IV) this the Reviewer sot^oe : " This is ^^d prosing. Have the 
Mfo aitd fUirs'no sensible masnltade ? Do the pnflicles of gaeeom 
bo^ee cOtfere together^" (Review, ^. 128.) Ifwould appeM 
flrotn diis 'pMSage,' that, iti the Reviewer's opinion, the «un aad 
Rtars are mere masses of tight. Unless he thinke'so, his obsef- 
vatitms are'i^fsurdand inappiioable ; andifhedo^s think so, be 
» a vevy ^ ^rson truly to ridicule the c^intonf( of others 
resfMOting light t The particles of gasbs do not cohere together, 
because mev repel eadh other as well en the parttdes of ligfct. 
Bm 'I-ehonfd Ime to fcoow the gaseons bodywhich does not 
MHeras a odattituerit intO'Some solid orHuid body, v^hoae par- 
tMea e<Aiei«.' Have we any evidence -that light conatitotes a 
pODdenble'patt <ri' any body ? Sach is the Reviewer's mode of 
tfanvwiog ridicule on my aooonnt of light ! It detnoiatrates, I 
tlHiik, -that the chapter contains nothing upon which he oonM 
fa: •xof a;nimadTOnions ; for codld he have 'pointeti out an^ 
ttriiig really absurd or inaoourate, the passage abeatthe mm fud 
Btctrs'woola 8ui«ly have1>eett erailted. 

", '£K^m>oN.^-The Reviewer's observations respe($ting «»• • 
"-nmp. 136 ■Af tire 4lefifcw, show merely that he has mC 

\ 
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considered the mschuuBm of expansion ; and t^at i^oraace of 
a subject does not deter him from writiag on it. 

I canQot avoid noticing a most extxaordinary passage in the 
same page of the Review. A paper exhibiting the strength of 
alkalies, drawn up by Mr. Charles Tennant, of St. RoQockB, 
Glasgow, is inserted in the AtmaUofPhilowplty, vol. x. p. 115, 
with the anthor's name attached to it. lliis paper the Reviewer 
ridicules in such a way that every reader amst suppose that I 
was the author of it. Now, in uie first , place, the table is an 
accurate one ; and Mr. Tennant, who dsswit up, is entitled to 
great credit for his sagacity ; for he bad deduced the true atonuc 
weights of potash and soda (6 and 4) from his own experiments 
several years before they had been recognised by any scientiiUf 
chemist. It was this circumstance which drew my attentim, 
and induced me to insert the paper, in order to seeore for Mr. 
Tennant that priority to which be was justly entitled. I^ taUe 
was intended for the bleachers only, and I have had the meaoa 
of knowing that it ha§ been of great use to them. - But suppoB- 
ing tiiat the paper had been triSii^ and useless, wfa^ had that 
to do with' my System of ChemisUy ? Have no trifling papers 
speared in the Journal 9f the Royal Institution? 

3. Thennometer. — The Reviewer affirms that my account (^ this 
instrument is contemptible. I have had the curiosity to look into 
Mr. Brande's account of it, and find it nearly tbe same as mine. 
It certainly contains nothing more tlian mine does. The 
Reviewer conceives that I should have given an account of the 
mode of making these instrumeDts. Ifhewili come and attend 
a course of my- lectures in the University of Glasgow, he will 
have an oppwtunitv of hearing a minute deUul of every thing 
that I know respecting the making and use of this very in^MrU 
ant instrument. . But such details would, have been inconsistent 
with the nature of my System of Chemistry. I migbt as wdl 
hare given .'a minute account of tbe mode of making cn)cibleR« 
xatorts, mirrors, air-pumps, electrical machines, hamaiers, anvils, 
sod stone jugs. I might in thi^ way have swelled out my hotAt 
to the size .of an Encyclopsedia ; but I should hare r«iaered it 
vach less adapted to tbe student of ebemistry than it is. 

4. Galvanic, Battery. — I have "repeated the grMs bliiadar 
which, in our former oitique, we pomted out relative to .the 
energy of the pile, which he very ignorautly says, '.adeast asfar 
as chemical phenomena are concerned, " increases in proportion 
to the siie of the pieces,'" — (Review, p. 13&.) Thatthis state- 
ment, was not the effect of ignorance must be known to all who 
have attended my lectures in Glasgow. ] have an apparattw fi» 
tbCi purpose of showing that the beat, and oonsequfiaUy the 
action of the. pile upon metala, depends upon the aize-m the 
I^ates; i^d.-that thick wires maybe meltedby a battery .which 
■eiUier gives shocks, n(ff decomposes water, nor .ignites ehar- 
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coal. It WM the hettt and effect on metaU to which I alb^ed 
under the name chemical effects ; but the phrase, it nppears, from 
the Reviewer mistakiDg it, was not sufficiently preowe- 

5. I never^entioQ chlorate of potash nor lea oxide of mei^ 
cuiT as convenieDt substances for furnishing oxygen.: — (Ecyiew, 
p. 140.) Had this Btatemeat been true, 1 do not think the omis- 
sion would have been of any consequence. But in \tA. ii. p. 232, 
of my System, I expressly say that 100 parts of chlorate of pot^ 
ash, when heated, give out 38-69 parts of oxygen. 

I never employ tluise bodies myself for procuring oxygwi gas, 
because I can obtain it equally pure, and at a mucn smEuler 
expense, from the black oxide of manganese. If the oxygen 
gas given out about the middle of the process be collected, .it 
will be found very pure. I obtain it every year by this process 
with less than a half per cent, of azt^. 

6. What am I to make of the followingq uotatitm from my System? 
*' The weight of an atom of oxygen in the subsequent part of thia 
work will be denoted by 1st, a volume of oxygen is eqiuvalent to 
two atoms, provided we suppose, as I have done, that water is a 
eompQund of one atom of oxygen and one atom of hydrogen." — 
(Review, p. 140.) The passage in my System is reaUy as f<A- 
iows: " The weight of an atom of oxygen in the. subsequent 
■part of this work will be denoted by 1. A volume of oxygen is 
«quivalent to two atoms, provided we suppose, as I have done, 
;that water is a compound of one atom of oxygen and (me atom of - 
hydrogen,"— (System, i. 179.) The Reviewer must have been 
«adly put to it in his search into mistakes, when he was driven 
to the necessity ofweating tbemby misquotation, that be poi^ht 
have an opportunity of animadverting upon absurdities whifih 
originated with himself. ' 

7. I quote the following passage from the Review, without 
pretendmg to Understand it. *' The deutoxide of chlorine was 
oiscoverea about the same time by Sir H. Davy and Count Von 
Stadion, of Vienna ; but Davy's account was published sooner 
than that of Couid Von Stadion." The account of the fonqer 



waa piddished in Thomson's AimaU eight months before that of 
the utter a{^ured. Surely some qualm of conscience nunt 
have smitten our compiler in writing his next page. " But the 



properties of the substance deacnbed by the Count differ so 
aoDch from those of the gas examined by Davy, that it is proba- 
ble they are distinct subsUnces." — (Review, p. 142.) 

Does the Reviewer mean to arraign the accuracy of my at^e- 
auot respecting, the experiments of Count Von Stadipn? It 
k>okB. a little like it. Davy's paper was read to, the Royal 
Society in May, 1815, and published about the end (^ Jtdy. 
The CoBBtV paper. appeared in Qilbert's Ahnalen for Feb. ISlo, 
isc.abeutflix months later than Davy's. My reason for believing 
- -iktX Voa,Stadioa was unacquainted with Davy's paper was not 
IHreljr because the. Count oq whwe. alludes to i^ but becauw 
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'CKUMit, in hiaftppendix^to the Count's paper, in iviuch he ffvm^ 
•an kisMrical' detail of all that had been previously done on tia 
subject, never alludes to Davy's P^pGr- He mmt, thercfoBe^ 
juve beea umsquaiated with it in rebruary, 1816. 

6. In p. 142, the Reviewer ridicules me for atstiog tiiat a 
'Volume of chlorine is equivalent to an atom, while half a volanw 
^ oxygen is equivalent to an atom. Theae inooDSisteacieB, at 
■Menu, I showd have avoided had I followed Davy. I miHt 
bear the hdicole as welt as I can, because I wn satiafisd that 
4ny statement is bTie, and that it is of importance. 

9. The Reviewer has pointed out en arithmetioal «m>r in mf 
aeCtion oQ_^iiorMw ; and aaks how I could have idlowwi it 'te 
remain- uncorrected in two editions of lay Systen. Theteawm 
-was simply that I did not suspect its existenoe. In my fiftti 
edition 1 had deduced the atomic weights of bodies as nearly aa 
3 could itom the experimenta of owers. I had formed tha 
resolution of investigating the subject with all the predmon vt 
ifhich I was capable by experiments of my own. Hence in tin 
flixth edition I naturally allowedevery thing which I had not y«t 
Terified by experiment to remain unaltered. IliiB was tka 
feason why the section on fluorine waa printed verbatim from 
the fifth edition. 

The readers of tiie Aaxah of Philotophy aje awere-afthetni- 
duity mth whieh 1 have prosecuted this investigation. I hme 
now determined the atomic weights of all the simple bodim, 
except about 15. Fluoric aaid has occupied my attenlzen «s 
wdl as the others ; but my experimants on it are not yet readf 
fbr publication. I may, however, state here, that at pioaent * 
lUi mclined toconsider floor «par as acompotmd of 

Lime 3-5 

Acid 1-25 

Heace the atomic weight of the acid seems to be 1-26. it 
taay be a compound of one atom of oxygen and one atom of «a 
miknown combustible, whose atnnic weight is 0*26, ordoaUc 
Aat of hydrogen, it we suppose it a eom^ound of equal 
vnriumes or fluorine and hydrogen, then ^e atom of fluorina wiX 
Weigh exacdy as much as tiie atom of 'oxygan. This is rather 
l^iDSt the probability of the existence of noorioe. 

M). In p. 144- of the Review, the writer thinks properto d«i- 
pnte the accumey of my expenrnents on hydfocarbOBic oxida^ 
though it is evident that he has never repeated Aeta. I have 
prepared this gas atieast a down of times; have^^Ubited Hi 
^sroperties to my students ; irad it has been repeatedly emmiBad 
md analyzed by my pupils. 

11. In the same p^e, the R«view«rd«ties tiietl a»«ertaiaed 
iA Itf 10 that chlonc ether is a compound -of olefiant gas vkA 
«blonne. I refer the reader to -my paper on the auhjetd p riat aJ 
ia4he&at<volaiM«ftheW(nimaotVainHU]liBita, p.'M6. ilk 
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will find a Kt of expeiimente on it dfitatled, ^and my coDcluHOti 
ftan them, a.a fdlows: "it is a substence of a Dsture qaite 
jieaaliac, and seeios to coniist of the two gBaeSBimplyDombined 
togelbtE." I 'did not detennine. ibe praportioiH m which tbe 
two gasee unite ; that was reserved for CoUn and Hebiqast: ; 
, bDt.ii^ ejqwriments left me 4n no doabt respecting the consti- 
.taents. 

"In the same paper we find him 'UHiig fta- another ona^^is a& 
(defiant gas, whioh, foy bis own account, contained lb' >per -cent. 
-flf commiMi air, and the oxygen gas was mixed with J 1 percent. 
of 'cenionn air.> -We would like to know how >he ascertaiaed 'Bt> 
preoisetytbe propcnticnofconiaonair.wfaen he was inthehabft 
jU Qfwrating with aoch impure ■DratenaU."'-^neview, p. 144.) 

1 shall gratify tfau laivdaUe euiiosity of the Benewer. € 
it.« Uiiiied the volume of oicygea gas in the <rfefiknt gas iby 
muans'Of oitKivn gas, emplc^ae Sfdton's formulafor the par- 
pose. This volume, when founo, 1 multiplied by 6, and consi- 
neead the prodoet iW'the V(dume crf'comtiWD air mixed with the 
olefiantgofl. I ascertained by repeated trialKthevfdiRne'afpwe 
'^fdrogn, which left the emaUeet residue when ^detonated with 
■the oswgen gas. The pureorygitn was obtained!:^ taking half 
die volume of this by droges gasi The residad -volume I ooosi- 
«lered'as azote, la it 1 added -on&4ourth of its Tslume, and 
■Oilted the sum the ^oluna of' common air present. OiygBli 
oontraing l-ltthof its bulk of connaon«ir iei&r&omimpure. 
It contmns about 98 per cent, ^of pure' oxygen, andoniyeper 
«eiit. of azote. With such a gas, very good results may be - 
obtaiiied. Indeed in many OMes it is oKpedient to diminish lifae 
parity of the oxygen gas employed, by mixing it 'Wt^ a oertaiti 
^tortion of common air. 

,12. But we come now to what the Reviewer seems to have 
«on»Mered as his master-pieoe, — ^his defence of Mr. Branded 
notion, that oarburetted hydrogen gas is merely 'a wittureot 
(defiant gas and hydrogen gas. By this time 1 dare say he is 
ashamed of what- hehaa -written' on this snbject, and would 
vnllingly barter mne-^nths xjfhiB-wit for one-tenth of my preci- 
sion. For Dr. Henry's paper published last summer in the Phi- 
losophical Transactions has demonstrated the peculiar nature of 
this gas, if any -demonstration w^a necessary. Indeed my state- 
ment in the Atmais of Philosophy, xvi. 380, was decisive of the 
inaccuracy of Brande's views. That a mrrhaninil ^mixture of 
three volumes of olefiant gas and two voltHnes of' hvdrogen 
should be uniformly extiicated from stagnant water in tui placra 
would betnily miraculous. Dr. Henry found its specific gravity 
the same a^ 1 had done, and that specific gravity is incompatible 
ynA Brande's notion, as are indeed alt the properties of the gas. 
TSie 'Reviewer has mis-stftted my reasoning in the Anrntli ; httt 
itianot WoM*wliHe'tepathimTight. If Mr. 'Btanae ehoOsiM 
(•^fHitn'hifl opiBiQD'ta ae-'fajecnf common -sense, ihstm 
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nothing to bbv to die contnuy. Let my ailments and tiK 
czperim^its oi Dr. Henry on the one hand, and the Btatemoits 
of Mr. Brande and Uie witty observations of the Reviews on 
the other, be placed in oppoaition to each other, and let the ch/a- 
mic^ woiid judge betweeatbein. 

13. With respect to my mode of taking the specific gn^tf of 
phofiphuretted nydrogen gas, the Reviewer ohserres : " ThiB 
confession betrays poverty of ioTention, and iterance of the 
methods previously practised in such cases." — (Review,p. 147.> 
This observation from an individnal, who, so &r as is known to 
the public, never took the speeific eravtty of .a gas in bis Jife, 
and directed aeainst me, who hare aetomined the specific gra^ 
vity of more than 20 gases, with a degree of care and aoNtracy 
seldom equalled, and never surpassed, bad surely been better 
spared. I aflum that my method is susceptible of greater accu- 
racy than that which toe Reviewer insinoatea that 1 did not 
know; and this 1 affirm from having repeatedly tried both 
methods. The less complicated on experiment is, the gmter 
is the chance of accuracy. 

14. In page 149 of uie Review, a most indecent atteck is 
made upon a paper of mine printed in Nicholson's Journal, vol. vi. 
p. 92, " On the Con^KMinds of Sidphur and Oxygen." This 
paper was - printed so caielesaly that the itieaoing in several 
places is miu^h obscured. The experiments desoribed in it were 
made within apparatus by no means well adapted for accuracy; 
but they were so often repeated, and so carefully, that the errors 
committed are inconsiderable. In my calo^ations, I emfJoyed 
Mr. Chenevix's analvsis of sulphate of barytes aa a datum, which 
is now known to be inaccurate. When the enor thrice arising, 
and which baa nothing to do with my experiments, is corrected 
^and it is in any one's power to inake the ooireotion), the expe- 
riments related' in pages 95 and d6.show that sulphurous aoitt is 
composed of 

Sulphur , ,,.... 48'17 

Oxygen ..,.. 61-83 . 

■ 10000 

Now the true composition of the acid is now known to be : 

Sulphur .,60 

' Oxygen' 50 ■ 

100 

Will the Reviewer pretend that this result is not near enough 
the truth to warrant what I have said in ray System 'i l^t hm 
compare it with the latest analysis of Beixelin*, ajod s^e whether 
it wiU suffer by tlie coii^wiiaon. , J^» for the expeiioiBi^ of Davy, 
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to which the Reviewer ieters as the first which estaUisfaed the 
trae composition of salphurous acid, I am aot acquainted with 
them. 

15. I may leave the Reviewer'B remarks on niy accoant of 
arsenic to any reader of the least candour without being appre- 
heDBiTe BB to the result. My atatemetits in the System (aa the 
reader will find) were deductions from the experiments of Ber- 
zeltuB, which I have since found not to be quite accurate. Tbft 
true atomic weights- of arsenic and its compounds itfe given m 
my paper in the Aanalt of Philotophy (New Series), vol. i. 
p. 13 ; and vol. ii. p. 129. • 

16. The Reviewer affirms that the analyses of Vanqueliii, 
Arvedson, and Gmelin, all concur to show (hat the weight of an 
atom of lithia is 2'3, and that I, in defiance of these authorities, 
inakeit2'26. — (RevieWjp. 150.) I have shown in the veiy page 
to which the Reviewer alludes, that the meanof Iheexpenments 
of Vaaqnelin and Arvedson give the weight 2'254, which very 
nearly agrees with my number. 

17. The remark upon my directions for forming muriate of 
baryteB (Review, p. 150) shows that the Reviewer la not practi- 
cally acquainted with the making of this salt. I have made it 
very often, and have tried the Reviewer's method aa well as 
others. The directions in my System I think the best. Nothing 
is gained by keeping out the iron of which the author speaks; 
because the muriatic acid of commerce is never free from that 
metal. You must, therefore, heat your salt, and rediEsolve it in 
water and crystallize, before you can get it in a state of purity, 
whatever care you take to exclude toe iron mixed with yonr 
barytes. Dnring the last two years I have generally prepared 
tile salts of barytes by fusing the sulphate with an alkaline car- 
bonate, washing off the alk^i, and then dissolving the carbon- 
ate of barytes in the required acid, I am not sure that this 
method is more economical than the other, but it is less troo* 
blesome. 

18. The absurdities respecting manganese to which die 
Reviewer alludes (p. 150) are absurdities of his own, not of 
mine, I leave him to correct them at his leisure. As for vxf 
account of steei, which be says has long been the ridicule of 
practical men (p. 150), T have only to say that I have given the 
oest account oi it which I could, I have witnessed the process 
several times both in England and Scotland, and have availed 
myself of the descriptton of it published by Mr. Collier in Uttfi 
fiith volume of the Manchester Memoirs. 1 must rest contented* 
in my ignorance till Mr. Brande thinks proper to enlighten the 

' world on the subject. 

19. llie snfeer aj^nst me (Review, p. 151) for not adopting 
Mr. - Donovan's estimate of the composition of the mercuriu' 
<>xide8 is quite riii^laced. Wh«i I praised Mr. Donovan's' 
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paper, I did not allude to these estimateB. I can make dbn^ 
qoce for errors eveo in a good paper. If this were not made. 
what chemical paper would be entitled to praise 1 Where is the 
l^eBiist to be louad who has not very frequently fallen into 
aDalytical miEtaVes 1 

20. The sneers at my account of ammonia could not have 
come from anv writer oi the smailest candour. I do not attempt 
to ceconcUe the discordant statements. My own of course are 
tlto&e which I consider as nearest the trulii. Even they would 
require to be re-examined. The experiments vien inads 2& 
years ago, when neither my weights nor my measures were so 
accurate as they are at presents 

21. The Reviewer is quite indignant that I have given Mr. 
■ i)alton'B table of the strength of sulphuric acid, iustead of Dr. 

Ure's. — (P. 153.) - 1 consi^r Salton^^, as far as it goes^ as ths 
best of the two. To a practical chemist, such a table i^ in fact 
of very little use. I tind it of none, except in the rare case o£ 
having a dilute acid by me. My method of proceeding is this : 
I keep by me a £ew pounds of sulphuric acid, which I have Jpnri- 
fied by distillation, and concentrated as far as possible. Siidi 
.acid has the specific gravity 1*8447, and is composed of ^ real 
acidand 1-125 water; consequently 6^ grainaof it contain exactly' 
Sfi^muB of true acid. I can weigh the exact quantity gf this, 
acid wanted with as Httle trouble as of diluted acid ; I after- 
wards dilute this portion at pleasure. Indeed I have & glaw 
measure graduated to grains, by which I can measure thsr 
ouanrity of acid when minute precision is not wanted. A tabla- 
similar to that of Dr. lire's, we find of no use in my laboratory. 

22. TheBiieeraboutlampicaGid(p. 153)had better have been 
omitted, Mr. Dwiiell having himself acknowledged that tliiaacid 
is merely the acetic, and consequently veri&edmy opinion. 

23. I do not believe that in the whole history of cbemiriry any 
thing can be pointed out more uucandid or unjust than the 
Reviewer's remarks upon my paper on Oxalic Acid, published in 
4he Philosophical Transactions for 1 807. I did not succeed ia 
ftftcertaiaing the exact proportion of water contained in this acid, 
n.y method (simply heating the acid on a sand-bath) not l^eing 
capable of separating the whole water. The consequence of this. 
Has, that my oxalic acid contained water, and of course my date 
Cor debermining the composition of the oxalates b'eing wroog. 
their composition is inaccurately stated in my paper. To cor- 
rect the error it would be necessary to subtract the portion of 
water whu^ I allowed to remain in the acid. If the Reviewer 
does so, he will find my results tolerable approximatjona. 

The value of the paper does not depend upon. these numerical 
aoalyses. It contains a great deal of matter, of which 1 have 
unifomJy availed myself m all the ediUons of mv SystuB pub- 
Gahed Bmce 1W7. I may meatbn here thot JBerand wrote a. 
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nweron.the same subject soon aflerme, and on puipOBsto rec- 
Sly my analyses ; but his restilts deviate as far from the truth as 
mine, and obyiously from the same cause. 

The allegation by the Reviewer, that my analysis of oxalic 
acid was inaccurate because my oxalic acid still retained 32-5 
ir cent, of water is disgracefully unjust. He must have known 
lat my experiments were not made upon oxalic acid, but upoa 
a dry oxalate. No water existed in the acid as I employed it^ 
and, therefore, none was to be deduced. My near approach to 
truth in these experiments, notwithstanding tlie numerous di fa- 
culties attending my method, afford unequivocal evidence of the 
great care employed in the experiment. 

1 may mention here that Berard in his paper denied the 
existence of binoxalate of strontian. I have frequently formed 
this salt since, as well as bin oxalate' of barytes. They are both 
crystallizable and well defined salts. 

24. The Reviewer's observations on my analysis of chloride of 
lime (p. 156) are so ridiculously absurd that it would be wast«> 
of time to make a serious answer to them. Does he koow so 
little of this substance as to suppose that chlorate of lime ever 
does or c»i enter as a constituent into it? If he thinks so, I 
would advise him to try a few experiments on the passage of ' 
chlorine gas through d^ lime. They would cure his petulance, 
and give him some information on a subject about which be 
obviously knows nothing, 

25. The Reviewer's I'emarks about the quantity of, ranriaiie. 
acid gas absorbed by water (p. 157) are as usual very witty ; bat 
the wit does not affect me. 1 have given the result of my exp^ 
riments. Let him repeat them, and show them to be inaccurate, 
and then sneer away and welcome. Till then I shall only say, 
that it is easier to sneer than to experiment. 

26. The- Reviewer's remarks on. my account of the mode of 
preparing chlorocyanic acid are shamefully unjust. 

27. 1 have now noticed all the Reviewer's attacks upon ma 
for want of knowledge, which seem entitled to any observation, 
with the exception oT two, which I cannot "with propriety pass 
over in silence. I must still, therefore, request the reader's 
indulgence for a short time before I conclude. I shall first qaote 
the followipg paragr^h from the Review : 

" Mineralogy, which now begins to assume the systematic 
aspect of the other parts of natural history, by the labours of 
Werner, Haiiy, Mohs, and Jameson, is here exhibited in a truly 
chaotic state. He has no allusion whatever to the natural his- 
tory method of Mohs, which promises to do for the study of 
nunerala what the sexual system did for plants ; enabling a 
person on taking up a specimen to refer it to its peculiar class^ 
Qtdet, genus, and species, till he discovers its name and various 
telations. His first chapter " On the Description of Minerals^" 
in. cojpied &Qm Prof. Jameaoa's Treatise on the External Charac- 
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tcrs. We find the same chftpter, in the same wordB, in the 
former edition, but with a reference to Mr. Jameson, which is 
Qow suppresBed. The only obseirable alteration, indeed, in his 
present article on Mineralogy, is the erasure of Prof. Jameson's 
name wherever it formerly occurred." — (Review, p. 166.) 

The arraogemeat of mineraU which I have adopted is that of 
Werner, with a few slight alterations to fit it better for a chemi- 
cal work. If it be a chaos, then the same term may be applied 
to every system of mineralogy which has hitherto appeared. 
How far the Reviewer's statement, that the Mineralogy in my 
sixth edi^on is just a reprint of that in the 6(th, the reader will 
be enabled to judge when I inform liim that it contains no fewer 
^an 38 new species, the names of which I shall here subjoin for 
'the Reviewer's satisfaction : 
Turquoise, Bucholzite, 

Pelioio, Papercoal, 

Colophonite, Encairite, 

Helvine, Tennantite, 

Eudyolite, Seteniuret of copper, 

AUophauite, Bismuthic carbonate of eoppec> 

Basalt jasper, Titaneous iron ore, 

Sphenilite, Sulpho-arseoiate of iron, 

B^hohte, Skoroclite, 

MesoUte, Knebelite, 

Skolezite, Carbo-silicate of manganese, 

Petalite, Glance nickel, 

Gieseckite, Wodan pyrites, 

Ambligonite, Arseniate of nickel, 

CaranUiine, Antimonial sulphuret of lead, 

Calamtte, Arsenio-sulphuret of lead, 

Baikalite, AntJmonial arseniate of lead, 

Fassaite, Tungstate of lead, 

Polyhalite, Aluminate of lead. 

Besides these new species, which constitute no trifling addi- 
tion, I have changed tne position of a considerable number of 
species, rectified the description of more than two-thirds of the 
whole, and added many new analyses, all indeed tbat had come 
to my knowledge. I conceive, therefore, that the attention 
which I paid to this part of the work, and the improvements 
introduced into it, are much more considemble than could have 
been anticipated. Instead of censure, therefore, I was entitled 
to DO small degree of praise. 

With respect to the system of Mobs, which has been adopted 
by Jameson in bis last edition, I must confess myself an incom- 

Setent judge, because I do not understand it. 1 have perused 
lohs' litUe treatise on the Characters of the Classes, Orders, 
Genera, and Species, a copy of which the author did me the 
bonour to present to me. I have likewise rend the account of 
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the method published in the Edinburgh Journal ; but neither of 
these accoants piits it in my power to understand the nature of 
the arraogement. Mr. Jameson's last edition is a cypher with- 
outakey^ Under these circumstances, I thought mvBelf obliged 
to omit my references to Jameson's System. I could not 
refer to the old edition after die author had published a new 
one ; and I could not refer to the new edition, because I did not 
understand it. Thus circumstanced, I thought the best thing I 
could do was to refer to Hoffman's Mineralogy, instead of 
Jameson's. It contains the Wemerian descriptions in the very 
words ofWerner; and is the original from which most of Jame- 
son's descriptions are taken. 

But even if I had understood Mohs's system, I question if I 
should have adopted it, because it is not adapted to a chemical 
view of minerals. If Mohs succeed in establishing an artificial 
system which will enable the student to find out the name of 
any mineral of whicli he may happen to have a specimen, he will 
perform a very useful task. But surely it will not be said that 
the last edition of Jameson's Mineralogy is in this predicament. 
In a chemical treatise, tlie composition of minerals is the 
most important point. Now Mohs has not paid any attention to 
the composition of minerals, but has been guided by something 
respecting the crystalhne shape which he has not put it in our 

fower to understand. 1 shall give one order as an example, and 
select it the rather because all the iliinerals arranged in it 
are chemical compounds. 

Ohdbe VI. — Bahyte. 
Genus I. — Lead Spar. 
Sp. 1. Sulphate of lead, 

2. Molybdate of lead, 

3. Chromate of lead, 

4. Phosphate of lead, 
t . 5. Carbonate of lead. 

Genus ll.—Hal-Boryl. 
Sp. I. Carbonate of barytes, 

2. Sulphate of baiytes, 

3. Carbonate of strontian, 
. 4. Sulphate of strontian. 

Genus III, — Tungsten. 
Sp. 1. Tungstate of lime. 

Genus IV. — Calarmne. 

Sp. 1. Silicate of zinc, 

2. Anhydrous carbonate of zinc, 

3. Hydrous carbonic of zinc. 
Vew Series, vol. in. t 
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Genus V, — Red Manganese. 
Sp. 1. Silicate of manganese. 

Gekus VI, — Sparry Iron. 
Sp. 1. Carboaateof iron. 

Now I appeal to every reader whether a chemist could adopt 
Bucli an arrangement. All minerals are probably saline com- 
pounds, and Berzelius has gone a considerable way to prove 
this ; but I do not consider mineralogy as yet ripe for a true 
chemical anrangement. Much labour must still be bestowed 
upon the chemical analysis. I have been occupied with the - 
zeolites occasionally for more than a year, and the 14 or 15 
minerals which I have already analyzed have given me mucb 
additional information — enougn to enable me to arrange my own 
cabinet ; but not to publish a systematic arrangement of even 
the zeolites. I would still allow the Wemerian arrangement to 
remain, were I to publish a new edition ofmy System to-morrow. 
*By the united exertions of chemists in every part of the world, 
a true natural arrangement of minerals will, by degrees, be 
accomplished. 'Batfestina lente is an excellent adage, of which 
the Reviewer would do well to avail himself. 

The only other point to which I think it will be necessary to 
allude is, the animadversions of the Reviewer on my chapter on 
the analysis of minerals. He has pointed out one or two typo- 
graphical errors, and invented, as many more. This chapter 
was written nearly 20 years ^o, and consists chiefly of speci- 
mens of the mode of analyzing minerals taken from the best 
analysts. Since that time I nave repeated more than once 
almost every analysis cont^uned in it. I could certainly hare 
improved it somewhat ; but to have given accurate formulse for 
the analysis of eveiy mineral is still beyond our power, A pre- 
cise knowledge of the atomic weight of eveiy constituent of the 
mineral kingdojn is an essential preliminary. This I have been 
acquiring only since my sixth edition was published. Even at 
present my knowledge is incomplete, some very essential atomic 
numbers being still wanting. We lie under very great obliga- 
tions to Klaprotb, and Bucholz, and Vauquelin, tor their nume- 
rous analyses of minerals. They have greatly enlarged our 
knowledge of the mineral kingdom ; while they have invented 
many methods of analysis, wnich have added much to the 
resources of the practical chemist. But we still require more 
accurate methods than those with which these chemists were 
satis&ed, before we can acquire that precise knowledge of the 
composition of minerals which is requisite for an accurate che- 
mical arrangement. Towards this desirable object, I have 
turned a great deal of my attention, and have contrived a variety 
of methods for bringing the ait of analysis to the requisite 
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degree of perfection. Some of these I have occasionally pub- 
lisEed ; and I am not without hope of being able, in the course 
of time, to lay a practical system of chfemistry before the public. 
One part of this system indeed, that which respects the gases, I 
havenearly completed. Butsalts, metals, and minerals, present 
so very extensive a field, that I am apprehensive lest the life of 
one individual should be too short to traverse the whole of it. I 
take this opportunity of calling the attention of chemists to 
the importance of such a desirable object. The joint labour of 
many may accomplish with ease what would surpass the most 
gigantic efforts of a single individual. 

Thus have I finished niy remarks on Mr. Brande's Review of 
my System of Chemistry. When I perused it for the first time 
with attention in the month of February last, the impression 
which it left upon my mind was, that many of the animadversions 
must be well founded. They are made with an air of such coii- 
fidence and plausibility that they are well calculated to make an. 
impression on the reader. After having thus investigated them 
one by one, I am amazed to find how very few of them have anv 
justice in them, and feet fully confident that every reader will 
participate in my astonishment, and agree with me that a more 
uncandid review has scarcely ever appeared, and that it fixes an 
indelible stigma both on the editor and the author. 



Article II. 

Astronomical Observations, 1822. 
By Col. Beauiby, FRS. 

Sushey Heath, near Stanmore. 

Latitude 5P ST «-3"Nmlh. Longitude W«st in ^c 1' BO-93", 

F^83. Emeiman of Jupiter's third ( T 'V IS" ? Mean mmsat Bnshey. 

sitdUle Jt 8 34 J Mean Time stGieenlrieh. 

Feb. 87. Im^^ <tf . «naU «ar per j 8 3, ^g Mean Time « Budie,. 

'^ I^ J 8 59 31 Mean Time M Bn^ey. 
" ■ ' - 36 ST > Mean Time at Buihejr. 
ST 48 J Meui Time at Greenwicli. 



Feb. SI> ImmenioD of a unall tXax p 



. £meidon of Jnpitec'i firgt ^ 6 96 8T > Mean Time at Buihey. 

■• - -- -T i jtr "■ — ■ 



ot Jujriier'* second C 6 35 S9 ) Mean Time at Bushey. 
.,..M»»v J 6 36 64 { MeanTiroeatOreenwich, 

Tbe occuItatioDB of the itan by tba inaoa were made under very ftvourable dream. 
Maiuca, a(id tbeir brilliancy remained imdiminiahed tiU obwuied by the dark limb of 
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Article III. 

Experiments and Observations on the Resistance of Water ^ with 

Remarks on the Apparatus, By Col. Beauioy, PRS, 

(To the Editor of the Annals of Philosophy.) 

DEAR SIR, Bmhey BeaOt, March 4, 1829. 

In the third volume of the Annals of Phihsophy, Dr. Thom- 
son published several of the experiments made at Greenland 
Dock, between the years 1793 and 1798, on the resistance of 
water to variously shaped bodies. Among these were the direct 
and oblique resistance- of two square iron planes, whose united 
surfaces measured 2'972 superficial feet, the centre of each plane 
being immersed three feet beneath the surface of the water. Oa 
reference to the original papers, I am persuaded that an error 
was committed in placing the planes obliquely to the impulse of 
the fluid, instead of dimmishing the angle of incidence irom 50 
to 40 degrees ; for it appears mat when the jdanes formed the 
angle of 60 degrees with their path, the motive weight of 134 
pounds produced a velocity of 4-575 feet in a second, and that 
the same weight gave exactly the same result when the planes, 
obliquity was reduced to 40 degrees. That this statement is 
incorrect is proved by a motive weight of 33^ pounds, which^ 
when the angle was 50 degrees, drew the planes with the velo- 
city of 2,283 feet per second, and at an angle of 40 degrees, 
2,366 feet. In consequence, in the annexed Table I, I have 
rejected the experiment at the angle of 40 degrees, and com- 
bined those at the other angles, with some experiments not pre- 
viously inserted in the Annals. The experiments were reduced 
to the same velocity, six feet in a second, by hading the expo- 
nent m of the resistance : according to this formula, ft = 
^ V - iro I > ^ ^""^ ^ representing the motive weights 134 and 
33^, and V and v the corresponding velocities. By calculating 
the exponent m for every angle of obliquity from 90 degrees to 
10, nine values are obtained, the mean of iSe whole is 2-5l54, or 
somewhat greater than the square of the velocity. Theexptment. 
m being found, the various resistances the planes met with at 
the different angles of incidence, and moving with different velo- 
cities, are reduced to the same velocity six feet per second by 
making R = r x — -, and the motive weights calculated by 
this formula are writteii down in Table I. To compare the 
experiments with more facility, the resistance of the two planes 
are reduced to the area of a square foot, or 42,885 pounds, and 
beneath these reduced resistances are placed the sines to radius 
42,885 pounds, by which it appears that the sines exceed the- 
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resistances irom 90 to 30 degrees. At this angle the numbers 
are nearly equal, the resistance being rather greater ; afterwards 
the sines again exceed the resiatajices. This comparison might 
have been more readily made by dividing all the resistances by 
-the greatest resistance, uid under these ratios placing the natural 
sines which are to be found in many books of logarithms. 
These numbers and their squares are also inserted, and in no 
one instance do the experhnented resistances coincide with the 
square of the sine. The reduced direct resistance when com- 
mired with the plane's resistance at six feet in a second, see 
Table n. is in excess 2^ pounds. This discrepance may be 
partly attributed, to the linger surface of the two planes, and 
partly to subsequent imnrovemeats of the apparatus with which 
the experiments of Table II. were made. A motive weight of 
42,885 pounds, according to the experiments in that table, would 
produce a velocity of 6,587 feet per second. 

Two circumstoDces affecting the oblique resistance are the 
negative pressure and the accumulatiou of the fluid on that part 
of the plane on which it 6rst strikes ; that such an accumulation 
takes place is well known to practical men from the greater 
stress of the weather brace above the lee one of square sails 
hoisted by the middle, and forming aa acute angle with the 
wind's direction. This fact is exemplified in the custom of 
slinging the yards of luggers by the thirds, by which one-third 
of uie yard is before, and two-thirds behind the mast, and an 
equilibnum of the pressure of the wind is produced. That non- 
elastic fluids produce a similar eSect was clearly shown in the 
rudder of the vessel built under the inspection of the lite Earl 
Stanhope. His lordship, with the view of lessening, or rather 
annihilating, the labour of the hebssman, caused toe pivots of 
the rudder to be inserted in the middle of the upper and lower 
surface, but on trial to produce the desired equipoise, it became 
iiecessary to shift the axis a third of the rudder's length, reckon- 
ing from the foremost extremity. From these, observations, it 
appears that the oblique resistance of a plane consists of four 
parts, the impulse, the friction, the minus pressure, and an accu- 
mulation of the fluid on the fore part of the inclined surface. 
That these experiments are ^superior to any yet published may 
be inferred, without arrogatmg any great merit to those who 
made them, from the size of the experimented bodies, and to the 
accuracy of the apparatus 'which measured the velocity of the 
moving bodies to a small fraction of a second, a circumstance 
esseutially necessary to obtain accurate results. It is most 
desirable that expenments of this kind should be repeated ; and 
1 anticipate with much pleasure the pubhshing of the second 
volume of HydrauHc Experiments made at Fahie Mines, in 
Sweden, under the scientific and able management of Messrs. 
La'gerbjeltu and Kallsteoius, at the expence of the MiuNal 
Society. 

Djt.:?:l.« Google 



278 Col. Beaufoif oji the Resiitance of Water, [Aritit, 

In the Ajtnah for October, 1815, Prof. Thomson did me the 
favour to insert & table of experiments on the direct resistance of 
water to a plane one foot square, and immersed to the mean 
depth of six feet, but owing to an inadvertency in copying the 
eighth column, entitled " Exponents of the Minus Pressure," 
was erroneous, and, therefore, expunged. I have now the 
pleasure of sending another. Table II, which does not materially 
differ from the former, excepting in the last column. The first 
contained the resistance of a square pkne; the present, the mean 
resistance of a square and round plane, each containing 144 
square inches, or one superficial foot. 

Column 1 contains tne velocity of the planes through the 
water in feet per second. 

Column 2, columns of water, the base of each being one foot 
fiqnare, ana the respective altitudes equal to the space through 
which a heavy body must fall to acquire the velocity of one, 
two, or three feet, 8tc. in a second. 

Column 3, the weights of the different columns of water in 
lbs. avoirdupoise. 

Column 4, the mean resistance of the two planes in lbs. avoir- 
dupoise. 

Column 5, the difference between columns 3 and 4. 
Column 6, the minus pressure found by experiment. 
In Column 7 is set down the exponents of the minus pressure. 
These exponents are found by calculating the various values of 
m answering to one and two feet, and the corresponding weights 
■1616 and '6075; then two and three feet, and the correspond- 
ing weights -SOTS and 1-2973, and so on as far as 12 feet. Hie 
mean value of the eleven exponents, 1,7646, is then used, and 
the table extended to 20 feet ; but the same rehance is not to 
be placed upon the resistance of velocities exceeding 12 feet per 
Becond. 

The minus pressure is thus determined : Figures 1 and 2 have 
the same fore and middle parts ; the bows or foremost extrenu- 
ties wedges each oblique side, measuring three feet, and the base 
one foot; the middle part a cube one toot square ; the stem or 
hinder part of fig. 1 is likewise a wedge whose oblique sides 
exceed the foremost by one foot and six inches, these sides 
being four feet and six inches long. It is evident by inspecting 
the two figures, that as their fore and middle parts are simitar, 
the difference of resistance, after deducting the ftiction of the 
water (which in all cases, the planes excepted, has been done), 
must proceed from the form of the sterns. The experiments 
made with these bodies, 1 and 2, are contained in Table 3. To 
corroborate the above experiments, solids 3 and 4 were em- 
ployed ; these, like the former, had the same fore and middle 
parts, the bows circular, and the centres cubical, but in fig. 4, 
the wedge stem end was taken away ; therefore the varifttioii in 
the resistance in thiscaae, as in Uie former, proceeds from aher- 
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ing the after extremi^. The experimeDts made viiih these 
bodies, 3 and 4, are contained in Table 4, and show, like the 
former, a considerable increase of resistance. The minus pres- 
sure found by these last experiments is set down in Table 2. 
The minus pressure thus ascertained rests on the suppositiou 
that a wedge whose oblique sides exceeds the width of Uie base, 
four times and a half is devoid of that kind of resistance. To 
clear up any doubts on this subject, experiments were made with 
bodies 6, 6, 7, 8, 9, 10; the stem ends of solids 6, 8, 10, were 
shorter than those of 6, 7, 9 ; the obUque sides of these mea- 
sured in kngth three feet, and the oblique sides of the others ■ 
four feet and one half. Tables 6, 6, and 7, contain the experi- 
ments, with these figures, and justify the conclusion that tie 
. minus pressure of those solids that have the longest after extre- 
mity is so minute that it may be considered as nothing, and 
consequently rejected. 

By consulting Tables 3 and 4, it might be concluded that of 
all the variety of forms of which the stern end is susceptible, the 
most obtuse would have the greatest minus pressure. To prove 
or disprOYe the justness of this inference, the resistance of solids 
1], 12, 13, were found, the last being the same as figure 2, that 
is, with a square stern. Fig. 13 is the same as fig. 8, turned 
end for end, or the hind part made the bow and vice versd: but 
the stem of fig. 1 1 is an equilateral triangle. The result of these 
experiments is set down in Table 10, and it is very singular that 
an equilateral triangle so far from diminishing the minus pres- 
sure, augments it ; and, on the contrary, a semicircular after 
body diminishes the mihiis pressure. The effect of joining aa 
equilateral triangle to the base of an isosocles considerably 
augmented the resistance near the surface, as will appear from 
the following experiments : A wedge 43 feet in length, 4-75 feet 
in width, and 1,28 feet in depth, and nearly immersed, required 
a motive weight of 395^- pounds to draw it 12 feet in a second 
through the water by the vertex. On the addition of an equila- 
teral triangle to produce the same velocity, 470 pound's were 
requisite, being an increase of 74^ pounds. That the shape as 
well as length contributed to diminish the negative pressure 
appears by comparing the result of fig. 12 with ng. 11, as con- 
tained in Table 8. The minus pressure of fig, 9 being nothing, 
it might be expected that the plus pressure or head resistance of 
this figure would be the same as the weight of water contained 
in Column 3 of Table 2 ; but on examining Table 2, the head 
resistance is smaller ; consequently the plus pressure increases 
in a less ratio than the squares of the velocity. 

Some observations on the size of the bodies, and the difficul- 
ties experienced in making; the experiments, may not prove 
unacceptable to those who hereafter engage in a similar employ- 
ment. It ie recommended that the size of the bodies whose 
tesietance is to be determined, should, if square, not exceed one 



280 Col. Beaufoy on tke Resittance ofWater, [Apeil, 

foot in dittmeler; at first sight it might appear that the lai^ei 
Ihe surface, the more accurate the expeoioeDt, nhich, though 
true in theory, is false in practice, for large GoLids both by built 
and weight became unwieldy, and consequently difficult to 
manage ; and whea experiments were to be made beneath the 
surface of the water, considerable trouble occurred in accurately 
placing, and firmly securing, the immersed body to the conduc- 
torr When practicable, only one bar should be used in attach- 
ing the upper and lower bodies to each other ; the shape of the 
bar should be elliptical with the transverse or longer diameter 
parallel to the centre line of the experimented body. Thib form 
of bar is advantageous on many accounts j it meets with le^ 
resistance, is not so liable to bend from the impulse of the water, 
and answers the purpose of a rudder by a small alteration in its 
paralleliem, whicn, without affecting the accuracy of the experi- 
ment, will prevent the conductor from deviating with its attacLed 
solid from the intended course through the water. It would he 
a further improvement if the tremulous motion of the iron bar 
caused hy its elasticity was prevented, which might be done by 
placing tne bar in a metal case, and tiUii^ up the vacuity wita 
meltedlead. The part of the bar which passes through the con- 
ductor should be circular, that the figure attached may be 
placed accurately by turning the bar ; and a mark should be 
made on the bar, and another on the upper part of tiie conduc- 
tor, which ought to correspond when both are truly actuated. 
At the bottom of the bar, a concave screw is cut, which fits into 
one of a contrary description that projects from the solid whose 
resistance is to be found. To prevent the bar from sinking, and 
being lost when necessary to detach it, the upper part was 
formed into a hook, and to tiiis was fastened a line. 

One of the principal reasons for recommending one bar in 
preference to two, originated from the loss of time, trouble, and 
vexation, in the year 1796, proceeding from the use of two. 
Many of the experiments made at that time were so extremely 
discordant as to induce a belief that the particles of water whea 
once displaced did not arrange themselves in the same manner ; 
but on reflection it was thought that the bars which were cylin- 
drical, one inch and a half in diameter, and six feet asunder, were 
Bufficioutly close for the eddy water of the foremost to aSect the 
resistance of the hindermost, which, on a further separation of 
the bars to nine feet, was found to be the case ; at the same time 
it was deemed adviseable to alter the shape from a circular to an 
angular figure. In making experiments of this kind, it is^ieces- 
sary to have a considerable length of hne to draw the figures by. 
To avoid the inconvenience of a high mast which, ifa single 
pulley was used, would be unavoidable. A system of pulleys 
Was addpted, and it was found from experience that two double 
blocks answered the purpose exceedingly well. The sheaves or 
>yheeli3 of Ihe block were not placed in oae shell, or ^e by 
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side, but under each other ; and the lower sheave of the block 
fastened to the top of the mast was smaller, and the uppermost 
sheave of the lower or movable -block was also the smaller. 
By this arrangement every part of the line was parallel, and the 
uncertainty canaed by the ffiction of the line asainst the sides 
of the frame avoided. The diameter of each of the larger wheels 
was ten inches, and that of each of the smaller, seven inches ; 
and for the sake of lightness and appearance, they were inserted 
in iron frames, put together with nuts and screws, for the conve- 
nience of taking to pieces. A double cylinder would answerthe 
purpose of a systeni of pulleys; but so much inaccuracy is 
caused by the friction of the line in winding ae to exclude this 
contrivance. 

The shape of the conductor represented by figure 14 is prefer- 
able to any other. The total length 26 feet, each oblique end 
six feet, the depth one foot, and the breadth one foot nine 
inches to two feet ; the middle part was excavated within an 
inch of the bottom, sufficiently capacious to admit a quantity of 
iron or lead ballast to' sink it and its attached body within an 
inch or somewhat more of the surface of the water. To prevent 
any alteration in the trim, the water shoidd have access to the 
hollow by means of small holes, in which the ballast ia stowed. 
The attached body or solid, whose resistance is the object of the 
experiment, ought to be rendered heavier than water hy insert- 
ing cylinders of lead, so placed that the centre of gravity may 
be at the place where the bar is inserted. 

Prior, to the commencement of each day's experiment, the 
conductor, with the attached sohd, should be weighed ; that is, 
as much additional known weight placed on the conductor as 
will sink it level with the surface of the water. If, on a second 
.day's trial less weight from the absorption of water is requisite 
to sink it, ballast must be taken out. The conductor is perfo- 
rated in the middle, and near the commencement of the oblique 
stem, to admit the bar. A minute alteration when in motion of 
the horizontal position of the conductor, from the resistance of 
the water to the under body is made evident, by the water run- 
ning above the thin edge of the bow or forepart. The edges of 
the DOW and stern should be protected from injury by thin pieces 
of iron. The correct velocity, or the true resistance, is the latter 
part of the course ; and after the Une which gives motion is (if 
immersed during the rnn) above the water. Attention must be 
paid to this circumstance, or no accurate result can be expected^ 
for the error will be in tiie compound ratio of the length an4 
velopi^ of the line which is in contact with the water. 
I remain, dear Sir, truly yours, 

Mark BEAUFOVf 
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Artklb V. 

Hepty to Cs Observatiot» on Mr. Herapath'i TTteoty, 

(To the Editot of &« Amah of Philoioph^.) . 
ahi. 

It 70U think the foHowine aoBwer to C.'s observations on Mr. 
flenpath's theory worthy of a place in theAnnaUqfPhilosi^y, 
it is at your disposal. I am Sir, 

Your obedient servant, D. 



" Ha who has publishfid a theory on any poiat in philosophy,"' 
youi correspondent C. gives us to' understand in his attack, on 
Mr. Herapatb, " has no right to complain " of any obsiervations 
tending to expose its fallacy; and from the mode of his ownattack 
we may, I suppose, add, in whatever manner they may be made. 
'Without inquiring into tiie soundness or propriety of this newdoc- 
trine, we may with justice a£nn, that when a man sets himselCpp' 
as ajudge in scientific matters without being fully competent, and 
ftcrioioniously attacks the theory of another witbout well under- 
standing it, or the subject, " hia exposure is all he ought- to 
expect. Should it appear, as 1 think it will, that C has done 
both of tbese things, " he will, therefore, have po right to com- 
plain of the following observations " in reply to his. 

C, sets out with an observation well calculated to give us a 
high opinion of his inductive accuracy. Mr. H. had said, " It 
is inppoAsible by correct reasoning from false principles to bring 
out tru^ conclusions." The asiomatic evidence C^ this position 
no one, I think, ca:i dispute, if what is evidently implied be con- 
sidered ; naipely, tliat the reasoning as well as correct must be 
compiete by including all the circumstances which bear on the 
case. But C. says, " In iimumerabU instances true conclusions 
may be brought out by correct reasoning from false principles. 
If, for instance, the emirs on each side should exactly compen- 
sate each other, the result will be correct, though the' found atioQ 
be erroneous." So then correct reasoning must contain error* ; 
that is, 1 apprehend, truth must be error. Of course, by parity 
of argument,/a&e reasoning must contain no errors, or error must 
be truth, ana tormtg, right. Is it not a happy thing Newton did 
not know, or did not believe this ? How is it after so " conclu- 
sive an argument," C. thought it necessary to continue hia 
" observations ? " Would not this " beautiful reasoning ! and 
invincible demonstration ! " at once crush the whole of Mr. H.'a 
theory ? What does it matter about their having no connexion 
with the subject 1 C.'a reaaooiog has " the distinguished excel- 
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leaoe " af diaprtmng eqaally w^ not only tbe tiling he woidd 
wish, but every thing else, wnether coenected with it or not. 

AUudiiig to the &6 and development of heat in the chfinges 
of etate, C. objects to Mr. H.'g theoiy of heat by moiioa, 
" because hecit may lor a time become imperceptible, and agaia 
be developed, witKout being destroyed 1 " If, therefore," says C. 
" beat and motioD be identic^, motion cannot be deBtreyed, 
which the experience of every day tella ub is UDtrae." Here C. 
would plainly char^ Mr. H.'s theory as being incompetent to 
explain, nay, as being repugnant to the phsoomeDa of latent heat. 
Now observe, Mr. iL's " Iheory of the Changes ofState and the 
Concomitant Phsnomena," in which the subject C. alludes to is 
copiously explained, was published in the Annals for October ; 
C. in his " Observations, dated nearly a ibrtnight afterwards, 
tells UB he had seen this very number of the Annals, and of course 
tibis veiy explanation, for tne want of which he gravely tells the 
world Mr. fT.'s theory is defective. Perhaps C.'s creative talent 
can give some acceptable form to this nondescript offspring of 
his fertile invention 'l If this cannot be done, C. will find in the 
December number the mathematical laws of the defect he com- 
riaia|L of numerically confirmed by the experiments of Ure, 
^odfton, Dalton, Southern, WaU, Black, &c. Probably the 
experimental testimonies of these philosophers may Induce a 
conviction of .the validity of Mr. H.'s views, which, it is to be 
hoped, C. will have liberality enough to acknowledge. 

Speaking of the gravific medium which Mr. H, confeBses to 
have adopted from Newton, C. says : " Show me this fluid ; 
prove its existence," In the name of common- sense, and of all 
that is reasonable, who, besides C. could have made so uniu^ 
countable a request? What reply could C. expect from Mr. H, 
to such a demand but this very natural one ? " Show me your 
one or two fluids of electricity, of galvanism, and of magne- 
tism ; show me your favourite fluid of caloric ; show me these, 
or either of them, and by the very same means I will show you 
the fluid you desire, " Prove the existence " of attraction, and 
by that identical method, or Ihose identical phcenomena, I will 
'prove the existence' of my gravific fluid, "Besides," Mr. H. 
might add, " I will do more ; I will ' prove its existence,' as I 
have in p. 41 1 to 415, Annals for June, by other phaenomena to 
whose solution you cannot apply the vulgar notions of attrac- 
tion." This wouM be the natural reply of Mr. H. or of any one, 
to 80 unexampled a demand. But the oddity of this odd request 
is, " Show me this fluid." Surely C, does not require Mr. H, to 
make this fluid visible'? He does not wish, does he, Mr. H, to 
catch and bring to him a nameless being, a few particles of a 
fluid, which Newton says is so extremely subtile as to be able to 
pervade the pores of the densest bodies with the utmost facility? 
If such be C.'s desire, I feel persuaded Mr. H. will readily under- 
u2 
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take tiie task, if it be only to satisfy bis incredulity, provided C. 
will show Mr. H. how to succeed. 

Accuracy, it seems to me, should be rigidly adhered to in all 
4^cusaions. An author should never be made appear to say 
what he has not. In more titan one instance, C. nas, I think, 
not been over delicate in this respect. At present, I shall 
Adduce an example which will serve as a specimen of the rest; 
and lest there snould be any mistake or difficulty in turning to 
Mr. H.'s opinion, I shall place right against it one or two quota- 
tions from nis first paper. 

Quotatiomfrom 

C.'s "Observations on Mr. Mr.Herapath's paper, jlnnfl^ 

Herapath's TTieory," Annah for April, 1821, p.279. 

for Dec. 1821, p. 420. "Thereforeitapptaredto me 

that the ultimate atoms ought 

to possess two properties in 

direct contrariety, hardness and 

elasticity."* 

" But whether the atoms be Schol. Prop. II. p. 285 and 

elastic or hard, Aawiw^ (Ac pro- 286. " Hardness and soilbeas 

pertiet of elastic bodies which are diametrically opposite pro- 

Mr. H. has attributed to them." perties, and elasticityia notniog 

but an active kind of soft aess/' 

" To argue*** is to abandon th« 

definition of hardness, and to 

adopt that of elasticity, which 

has tio, connexion whatever 

with it." 

See also Mr. H.'s Defini- 
tions, p. 282. 

These quotations exbibit too marked a contrast for comment 
to increase. It will exercise C'a ingenuity to identify them ; 
but it is to be hoped C. has not taken advantage of an anony- 
mous signature to say what would press too heavily on the credit 
of a name. 

C. speaks of Sir Isaac Newton, and insinuates to the world 
that Mr. H. is trying to overturn him. Except in the absolute 
equality of reciprocal attraction in the planets, which Newton 
deduced merely from analogy, and of wnich no proof whatever 
can be furnished, there is no one phenomenon in which Mr. 
Herapath does not perfectly agree with Newton. Indeed Mr. 
H. is almost the only philosopher of the present day who has not 

* Mr. H . haa vriKen aoflnen, liut immediUely bdiire he telli ni that " elagtidtf . 
ttDMhiugbnt active MiftDtui" and be now, there&nimwioftiuBiiiiMcid^elulidv 
merely to nuke the cmuiMt the tttmget. 
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ftrrogated to himself the liberty, on the most trivial grounds, of 
opposing that great nliilosopher ; and it must be no little grati- 
fication to Mr, H. that while his discoveries fully confirm the 
views of that illustrious man, they have so stable and inde- 
structible an authority as that of Bacon and Newton. But since 
C. opposes Newton to Mr. H. I beg to ask him' on what grounds 
he does it? Is it on the doctrine of heat? If it be, he must 
excuse me for pubhcly telling him that Newton's and Mr. H.'k 
views of the nature of heat coincide ; they both conceive heat 
to consist in motion. Perhaps C. who takes great pains to 
. appear to know something of Newton's works, is not aware of 
this. That he is, by his observations, unacquainted with it, 
though one of the commonest of Newton's ideas, is evident ; for 
we can hardly bring ourselves to believe, if he knew it, that a 
man bo peaceably inclined as to commence a violent coctro- 
versy without cause ot provocation, and moreover so modest as 
to withhold his name from an attack as virulent as it is violent, 
could quarrel with Mr. H. for following one, whom he, C. does 
indeed really profess to admire. 

Let us, however, ez amine C.'s objections to the theory of heat 
by motion. He says if two bodies be placed in contact, the one 
having larger particles than the other, that the temperature of 
the body with the larger particles, though at first equal to the 
Othec will continually increase from the mere contact and une- 
qual size of the particles. For, says C. " it is evident that the 
atoms of A " (the body having the smaller particles) " may 
impinge upon the atoms of B, whether they be approaching A or 
ceceding from it ; that is, the atoms of A having a greater velo- 
city may either meet or overtake the atoms of B ; ana the proba- 
bilities vriU be nearly equal the one or the other." This I grant 
is neariy correct ; but C. goes on ; " if one atom a, of the body 
A, having a greater veloci^ than the atom b, of the body B, 
overtake the slower atom, the atom a will lose some of its velo- 
city which will be communicated to the atom b, and thence 
among the other atoms of the body B. The communication of 
motion from the atoms of A to the atoms of B will not he com- 
pensated ; for the atoms of B having less velocity tlian the atoms 
of A, will never overtake them." Hence by this "Beautiful 
reasoning! Conclusive argument! Invincible demonstration ! as 
self-evident as that two and two make five " (C.'s own words), 
he concludes, that " the temperature of the body B shall contu 
nually ijureau." What becomes of the temperature of A, I do 
not know ; C has not told us ; but I suppose as " the tempera- 
ture ofB shall conttRua^ increase," that of A increases too. 
-Hsnce we have another source of heat we did not know of before. 
It is only to put two bodies in contact with unequal particles, 
and we anall nave heat generated without the aid of friction or 
p^vossion ; and without chemical, galvanic, or electric action. 
And alt this results, by C.'s maUiematics, from a theory fathered 
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by Bftcon, aiid Bdppttfted by Newton ; namely, tbat^eat 

in motion. What a wondvrfid disooveryl " » diecoray, ' to aw 

^ -words SirH. Davy has emj^ed on another eccasioa, "that 

teems to have been reseired for C. and the year 1S21 ;" adisao- 

very, it is plain, that makes it " as sel^videftt ae that two aad 

two make five;" that Bacon and T^ewton, as well as Mr. Hera- 

ptth, " have in truth qitUe miBtakeo the toad to phitowphical 



Haring proyed the tmportaace of C/b diaeovery, let ns coaii- 
der a little more attentively whether it be really a conaeqaeMie 
of Mr. Herapath's theory, or of C's " invincible " niatih<raBttca. 
Mr. H.'s Prop. 4, m the Amtali for April, 1631, stands thus: 
" If a hard body orertake and atrtke another haird body, raovipg 
with a leas velocity in the sane right line, the liTBt body wM, 
a^r the stroke, continiM its course with the sane velocity vvhadi 
die other body had beforr it ; and the second body will acquire 
from the stroke a moiaentnm ei^aai to the difiereRse of the 
velocitiet of the bodies previous to the contact, dcawn into t^ 
mass of the first body ; that is, if A B reprcamt the two bodies, 
•ad a b Hisit velocities before ooUimoo, the motioH of A after- 
wards wiU be \ b, and tlKit of B, B 6 4- (« ~ &) A." Heoee 
conceiving that the particles of each body move uniformly and 
respectirely with their mean velocities, wluch is the preciae owe 
C has considered, it follows in the case of A OTertakii^ B, that 
B will return to its body with the motion 2 B i6 — b h^ and A, 
kiMead of retamjng to its proper body, wiU, oontioiie to more 
towards the other body with the motion A b^ tmul it oieet wi4h 
B, or BOGoe other particle, in its exit from the body. iFor A 
cannot now overtake anotlxx particle, becanae its vwlioeity feoaa 
t^ last ^Gollision is reduced to the same as thiA of the pmliclea 
erf* the other body; nor can it relnm to its own body, beesMse tke 
coIHaton did not ^ve it tm inward, but SMPdy dimi^shsd its 
ootwaid, motion. Now the outward partioie Wiich A next 
atrikes must evidesttf meet it with the mean motion B b of tfae 
partietesto which it belong. By Mr. H.'s Prop. 6, of hift£rat 
fKfer, an exchange of notion between A sod this seooad stnick 
particle will take place ; A will return t» its body with tke 
■Botion B £ or A a, and ^e paitide aCruck to its bo^ widi the 
notion A b. Tbe motion, thbrefoFe, whti^ is communicateil to 
tiie body to which A belongs by ttvarretum of tbispartiele, aacUr 
the viiew in which C. would cODuderit,is Aa; that is, the same 
as the proper motion of the particles of the body; and the tatal 
molitm wiUi which the two particles sianrck return to tlrar \X&g 
isSBfr— Afi + A& = 2Bb; thatis,pnai»a^tlBBswneaa 
the sum ofthemcaamodonsofany'twD of 1(39 particles. Coma 
^nently the temperature of tiie body, whidi C says oa^it to be 
iaogmented, is neither augmented nordiouaiaiied.l^ being' m «^»- 
tact with a body of an «%ual tempezature: having partislsa ka»aa 
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' Itie drcBMsttBoe uDder irinah I kure «oii«d«re(i tbn, ttons- 
ll(K)i>d» to tbe neaB ciraittastftBcBS of the cEise. I have omitted 
to coDsidfir the nasqual UotioaB of thej psrttclea artwi^ baOL 
itfieir nwtual atbwitioii, which will sometiiiieB make them 8trib» 
■wkh B Ims, aod AomMimcs with a greater, than their mean force: 
krt«4uehn)tRB»tdy eeaoe to tbe same thing, as if they were all 
iiIiimIIia movipg amoDg cme another within prescribed paths, with 
« Tdodty um^m for the particles of 0m^ body. Howeref, 
^Mogh thia omiaMon witl make do difierence on the mean com- 
aMnitMitioQ of motion frosi one body to the' other, it will, how- 
JHVr, ttake a coBuderaUe di£Ferenoe in one Oftse on which 0. 
-^am ventored to deliver bis opinion. C. Mva, " the grettter 
4HWua hftviag \ta9 velocity than \kh lefib will Hever overtake 
Aem." lliia is itot unireraally the case. In consequence (AT 
lbs matnl actioa of the particles, they nore both in ^«tt 
^ii^ and retumingB swifter at some parts of their paths thatt 
«t otnns. Oeaeia% speaking, in tbe exterior particles, which 
«re tlkoae oftlie two boaies that come, in contact, their v<elooitie« 
mm the swifted immediately before and after tbe collision; and 
the •lowest imtaeABtely precediOe watl following the exterior 
VXtromlty of their path. Henoe, tacrefore, the greater pMticlea 
way often move SHXii swifter than the less j and conseqaentlr 
xwy Irequently oveiVake and strike them, notwithstanaiDg C 
«8tMt8<the ooBtraiy. This littie cH««mBteacew91, perhaps, help 
to abcFW C. that hi8 haste in this attack on Mr. H. exceeds his 
Judgment, and his temerity his depth. 

From the views I have just taken, it follows that if two bodies 
be brought into contact, having unequal temperatures, and 
nothing foreign interferes, they will ultimately nave the same 
temperature ; the particles of tne body with the higher temper- 
ature communicatmg just so much of their excess of motion, as 
will give to the particles of 1the other Jondy, individually, a momen- 
tom equal to their own reduced momentum. For as the parti- 
tas strike one Another in d1 directtons^ the di^rcnces of 
Uiamst*.\xxK wUch ire mfmisntarify eommunteated to each body 
by uie contact, are distributed as soon, -or abaost as soon^ aa 
communicated, by the successive particles in eveiy direc- 
tion. :% ti0S means', the motion of the particle^ which first 
noeft'ed the di9^r«»ce of teraperatoTe ' becomes presentif 
affected ra Ihb veiy opposite direction to that in which the di^ 
fNbflee #ae flnt communicated ; and conSeqiieBtly the difier- 
Wee bcAweett the communloafed motions from body to body 
tWt<HBeB teds.' -And ttws this differente continually dim^isfaet 
ttttU'the two bodies Mtam a common te^petature. This veiy 
^net^« wnA obvious ooneequence I Should not have taten th« 
trouble to explain, had not C drawn conclusions 6n this eilbjeot 
lM> afe^wd to be enterteined by any other person, I apprehend^ 
kM Unm^. BecAuM by Mr. H.'a tlieory of collision, #ben twft 

yir fiiwty hard btidiw newt movieg hi opposite dir«t»tiott8, oik 
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.«ci^og« of momcDta takes place, C. condaded tbat if tm 
itiMiAately coid body were brought to tcnicli a wann one, b* 
matter bow great its temperature, tiie bot body would beeove 
diMolutely cold, and Uie cold one woald become aa hot as the 
briber was ; and tbis, I believe, is to bold good whether tfaje 
bodies have an equal or an unequal number of parttdet. Hence 
if the cold body should contain a greater number of paitida 
.thui tbe hot one, motion must, to an indefinite extent, be gene- 
jsted by the mere contact ; and if tbe cold body contain a lew 
number, motion mutt by the sane means be indefinitdy 
.destroyed. It is impossible to tell when one eonsiden these 
-ridiculous conclusions what weonght rather to do — to emiie «t 
the folly, or to pity the absurdity and presump^on of the man, 
-who could thus ventureto utter to the woiid such things aa the 
legitimate consequences of a theory, supported by Bacon, Dee 
Cutes, and Newton ! ! 

Ihavenow shown, so far as C. has objected to it, that the thecHy 
of heat by motioa is not incompatible, bnt perfectly compatibly 
with pbeenomena. He that desires to tee tne theory amply and 
fully expounded, may consult Mr. Herapath's last paper in the 
Annals, from July, 1821, to Juiuary, 1822. It will there be 
foood that Mr. H^ has not clothed bis theory in the deceitful 
igarb of general reasoning, but has reduced it to mathematiod 
«nd numerical laws ; and has defended the whole by a i^akmx 
«f facts, which it would, perhaps, put even the ooofidence of G. 
to the blush to oppose. 

iTa be caMhiied iit our lUKty 



On the Ctyslalline form »/ Yellow Copper Ore. By William 
Phillips, FLS. &c. IVith an Analmu. By Richard Pbillips, 
FRS. L. and E. &c. 

Ybi-low copper ore, occurs in Cornwall in different stat^; 
namely, crystallized, amorphous, and mamillated, the latt» 
variety sometimes passing mto botryioidal and stalactitio. 

Every mineralogist, beginning mtb-Rome de Lisle, has to Uie 
jpresent time considered the ordinary crystalline form of Uie 
veliow copper ore to be the regular tetrahedron, whidi aj^p 1mm 
been .assumed to be tbe primary form of its ctystats, except by 
Mobs, who considers it to be an octobedron, witha squire base, 
«nd who notices cleavages > parallel to its [danes. 

I have for several years been in possession of regular cleavaeee 
«>f this substance with perfectly, brilliant planes, mid even (fftW 
frimaiyoctohedron produced by cleavage, w)tlu>ut, honei'!*^ 
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^▼ing been able to Bstisfy uyaelfas to tbe maiHiier ib' which 
thM oetohedroD Hei f if I may so exptcss myke^O io the tetrabe- 
droD, wbicb is the prevailing form of the ciystals ; and f shoutd 

' iiave ' fotfad it exttemely difficult to Batisty mvBelf on tbis head, 
without tbe assistance of M. Levy, wbose matbeniatjcal and ciys- 

-:Mlogra(^cal acquirements are too well known to need a 
CADttent by me. . . 

The tetntbedron in which pyritous copper most conunmly 

- occurs^ but which is never to be found, as far as my observatioD 
eztende, without wfaat may be termed the replacement of its 

!S(^d angles, ia so nearly allied to tbe re^ar tetrahedron, that 

-itisnotsarprising it should hare deceived tbe eye of the mine- 
Tido^Bt, even when assisted by the application of the common 

-gooiometerto its planes, since tbe two tetrahedrons differ bat 
v«y little from each other in measurement. . 



f^. I. 
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Fig. 1 represmts. the pruoary .octohedrQq,.Trbi(ih.is more acute 
tiian the regular octoh^drpp, t^e mpa^uren^ent.of P on P' or 
P" on P" being 10.1!', 52'.. and th^t. of P.0P.P"..orP' on P"' 
being 126° '.ny : tji^se . measuremf Pt^ wcre.tekeo on brilliant 
jdanes of cleavage by.l^e. ii^S^Qtive ^opiom^.tef*' '■ 
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Fjg.d F^tesentt the piifiity ootobedvoD lianas tbe ai g m mi 

.iUpynunids, though not of tbnr common bwe^r^noed; «Bd it 

•0 ooctn in Derli^hire. 

Fig. 3 rapments the ordiniry fonn of ito ciystds; nMndy,-fc 
tetraoedroo havii^ ita angles replaced, aad ia dw difectioo in 
-which it wiU most obvioaaly aj^ear to be coastttuted of tte 
planes m m', m" m'", of fig. 2. Hence the tAtrabedroa ia a 
■MCOadazy ciystal,' ariaing from th« com[dete replacement of aU 
the primary planes by tl^e which truncate the e^ca of tfas 
..prtmaiy ^stal. It ezfaibita a lemarkabte deviatioa from Aat 

rmetry of form generally so aj^arent io sabatancea of whick 
piiiaatT crystal is a perfectly regular solid ; forheie, ahhoarit 
the crystal is so far symmetric^ that the planet are fJtnoatwf 
large a&d small, it deviates by so much from that nK»e 
penect equality in .the proportions of the seeoodaiy plaoaa 
observable in those belonging to regularly geometrical primary 
crystalfl. 

Fig. 4representB a crystal in my possession from Cornwall, in 
which all the planes, except two or three, are sufficiently bril- 
liant for the use of the reflective goniometer, and this crystal, 
which exhibits j^anes that are not very common, or rather that 
are very uncommon, might alone be assumed as affording suffi- 
^ent evidence that the primary form is not Uie regular tetrahe- 
dron. Annexed are the measurements ; hot it seems requisite 
to prcoMTC, that angles taken on natural j^nes, however bril- 
liant, are rarely perfectly accurate, and inproof that the following 
are not so, it will be observed that P on P' taken on the natnru 
[4aneB is 102° !&', but on planes of cleavage 101'' &2', as before 
stated ; but taking the latter as the basis of hb calcalatioD, these 
meesurementB will assist the mathematician ; fo^ experience 
leads me to the conclusion that the difference betwean truth and 
«iror lies generally within the narrow compaaa of 30'. 

PonP', orP'onP" 102 16 

PonP",orP'onF" 126 30 

Ponr 161 25 

Pon» 169 32 

P on m, or P on OT 141 15 

m"onni 141 IS 

m' on m, or m" on m"' 108 36 

)f»" on e, or OT* on «* 144 20 

■m ODm overo 71 35 

o OB m 126 30 

loal 149 2 

nonr l«e M ■ 

roft/ '13S ee 

r«n Ml I ................ . 14S 64 

woa-'« .-...., .....r..... 144 10. 

iroun'-.'«-.,,...,^.rr.. ........ t\\ M 
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Analysts. 
I caoBot find that crystallned yellow copper oie bu evet beta 
subjected to analysifl, but the amorphous haa been aoalyzed both 
by Lampadius and Guenirean. Accordiitg to the ftMOMr^ it 
- cwuists of 

Sulphur 43-70 

Iron ..;.....; 16-67 

Copper 39-73 

; 100-00 

According to Gneniveau, taking the mean of two aaalyees, 
one specimen being from Sainbel, and the other from Baigony, 
this ore (omit^ng a sm^ extraneous admixture) consists of 

Sulphur 36-36 

Iron 33-00 

Ci^pw 30-64 

100-00 

To analyze this ore, I proceeded in the mode des^iribed in 
page 86 of the present volame. One hnndred grains teduced 
to powder were heated in a mirtare of nitric and mnriatic acid 
VBtil the whole of the sulphur was acidified. Half a gram of 
cuthy matter was left nndissolTCd ; to tbe dear solution, nitrate 
•f barytes wta added in excess ; and the sulphate of baryleB 
-obtained, after washing and drynig, w«ighed 2d9'3 grains. 

The excess of barytes being separated l^ sulphate of soda, 
the clear aoladoa was anpeiBatsrated with ammonia so as tt> 
citsscdre the oxide of copper, md precipitate the oxide of iron; 
die tatter washed and drred, weighed. 46 gntina. ' 

The amm(uuacal flotation of copper ww heated with petash'SD 
M to evaporate the whole of &e ammonia, and reduce tbe cop- 
^Ber to the state of peroxide : this, washed and dried, weighed 
37-5 grains. 

According to Dr. Thomson, 118 of sulphate of barytes are 
eqaivateH* do 1^ of sulphur ; 286-3, therefore, indicate 96-16 : 
40 of peroxide of iron contain 28 of metallic iron ; 46 will give 
32*2 ; and as peroxide of copper contains one-fifth of its weight 
of oxygen, 37-5 are equal to 30 oF copper. 

On adding together these products, it will be found that with 
the earthy matter'the'y make 97-86, leaving a deficiency of 
2-14 in the 100 parts of ore. 

As this loss is so considerable, I repeated the analysis as far 
■m- Kgatda the copper, in which the error was suspectsd to exist ; 
kmt I obtainad precisely the aame quantity of pororade as at tliM. 
i, disrefMre, esaminea tlw solutifln of pota^ with wbidi tlw 
-oidde of copper had been boiled. Tbia scdutton wm «atunte4 
Vith aitrie acid, cai^Kmate of aoda was added to it, and s 
white pvcipitate wma fbcmed, vrtuoh.wwblMfceiied by lulpbuivt'- 
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ted hydrogen ; it was, therefore, probably oxide of lead. An- 
other portion of Bolution saturated with nitric acid gave a preci- 
pitate with oitrate of lead, after all the sulphuric acid had been 
Arown down by nitrate of barytes. It is evident, therefore, that 
■ome arsenic acid was present. 

Crystallized yellow copper ore appears, therefore, to consist at 

Sulphur. 35-16 

Iron 32-20 

Copper 30-00 

Earthy matter 0-50 

97-86 
Lead, arsenic, and loss 2'14 

100-00 

If we neglect the small quantity- of -lead, arsenic, and earthy 
matter, aa extraneous, it will appear that my analyus of Uie crys- 
taUized ore agrees so nearly with Gueniveau's statement of the 
composition of the amorphous variety, that they may be consi- 
dered as differing only in form. 

The mamellated variety was next submitted to analysis : this 
is much less common tiian the other varieties, and I am not sure 
whether it occurs in any other place than Cornwall. It is thus 
described by Count Bouraon, in the Philosophical Transactions 
for 1801, under the name of yellow hematitic copper ore : "This 
kind of copper ore is sometimes of a deep yellow colour, which 
inclines the more to green, as it is destitute of brilliancy. It is 
very compact, and, when broken, the fracture appears smooth, 
sometimes a little conchoidal ; its surface, however, has a veiy 
fine grain, which, when viewed with a powerful lens, resemhiea 
the ageregatioD of a very close compact mass of the finest sifnd." 
It is afterwards stated that it occurs mamiJlated, botiyoidal, and 
in the form of small cyhnders ; and by the decomposition of the 
surface, it acquires violet, blue, and green colours. 

In the same volume of the, Transactions, Mr. Chenevix has 
^Ten an analysis of this ore, according to which, it consists of 

Sulphur 12 

Copper 30 

Oxideofiron. 53 

Silica ; . 5 

100 

Ttie first observation which occurs with respect to this axis' 
lysis is, that there docs not exist, as far as I recollect, any mineral 
which consists of a sulphuretted metal in combination with an 
oxide. Added to this,, it is to be observed that the sulphur 
lenieeds by 4*5 Xbe quantity required to form a prot<»ii^hnret 
jvith the copper, ana is deficiebt 3 to form a persulphuret. 
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Oq examining Mr. Chenevix's fM-oceu, it will be seen tkit lie . 
neglected to examiae the nitric solution of the copper and iioa 
for sulphuric acid, which must have been formed while the 
nitric acid was dissolving these metals, and the quantity of snl- 
phur was determinecl merely by weiehbg the portion remaining 
tinacidified. This circumstance will account for a- part at least 
of the deficiency which Mr. Chenevix has attributed to oxygen ; 
and farther, to prove the iron exists in the state of oxide, he 
says, that the greater part of the iron, but none of the copper, is - 
dissolved in muriatic acid. I must confess that I have obtained 
different results. After long boiling in muriatic acid, the ore 
loat oidy seven per cetA. Mid of this a part was copper. 

I found that this ore contained a little arsenic, but I did not' 
discover traces of any other metal, excepting iron and copper. I 
performed the analysis in the mode already described, and 
obtained from 100 grains, 1*1 of insoluble earthy matter, 264-3 
of sulphate of baryte8,44 of peroxide of iron, ana 39 of peroxide 
of copper; atkd according to what has beenakeady stated of the 
composition of these substancfe, the ore consists of 

Sulphur 34-46 

Iron 30-80 

Copper 31-20 

Eartoy matter 1-10 

Arsenic and loss 2-44 

100-00 

Now these proportions differ, excepting in the quantity of 
copper, most materially from the results of Mr. Chenevix ; but 
they agree so nearly with those obtained by Gueniveau from^ 
the amorphous and by myself from the crystallized variety, that I 
trust it will be evident that all the varieties are similarly consti- 
tuted ; and I shall now attempt to show their atomic constitution. 

A compound of two atoms of protosulphuret of iron and one . 
atom of persulphuret of copper, would consist of 

4 atoms of sulphur 16 x 4 = 64 

2 atoms of iron 28 x 2 ^ 66 

1 atom of copper s= 64 

184 
And 100 parts will give 

Sulphur 34-78 

Iron ,. . 30-44 

Copper....' 34-78 

100-00 

With.respectto:the crystallized yellow, copper ore, it wiU be 
aeen that if irenegkct the arsenic, lead; andearthir matter, m 
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MtruMOMr bodiM, and. ■opplf tbed^oieocy widi o^^ier, 100 
■ t of- 



Sulphur 35-16 

lro£ 32-20 

Copper. 32-64 

100-00 

StiU.lw.*iBg the copper t^oyt two per cent, too little, and the- 
apl phnr aBU iroD in exeeea. If, however, we adopt the flame 
vima wUhjthe aualyua of the maindtated yellow copper, we abiU 
DRTe a very near approximatioa to iite theoretical compoaiticHi 
which 1 bare suggeKted ; tie. 

Sulphor 34-46 

Iron ; 30-80 

Copper 34*74 

lOthOO 



On the Influence bf Humidity in modifying the Specific Gravity 
o/Gases. By Thomas ThonOadn, MD. FRS, Regius Professor 
of Chemistry iri the University of Glasgow. 

A FKiEND of mine, whose intelligence and candour I estimate 
very highly, mentioned to me some time ago that he considered 
the specific gravity of hydrogen gas given m my paper published 
in the Annals of PhUosophif, vol. xvi. p. 168, as inaccurate; 
because the gas had not Been previously freed from moisture i 
and being collected over water, must have contained as much 
vapour as was compatible with the temperature at which the 
specific gravity was taken. This objection renders it proper for 
me to enter somewhat more into detail than 1 did in that paper, 
in order to show how far my mode of experimenting euaraed 
against this obvious source of inaccuracy. I do this the more 
wdlingly, because it will give me an opportunity of calling the 
attention of chemists to a'propertyof.vf^our, ascertained indeed 
more than ten years ago ; Dut which does not seem to have yet 
attracted the attention of scientific men ; at least I am not 
aware of any allusion to it in any of the ^Btematio works OD 
heat, which nave lately appeared. 

In the second volume of the second series of the Manchester 
Memoirs, published in 1813, there is a paper by John Sharpe, 
£sq. entitled " An Account of some Expertmentfl to ascertain 
whether the Force of Steam be in Proportion to the generating 
Heat." In this paper, Mr. Shfkrpe reuites experiments proving 
die trvth of the two. ftdtowing {Kf^Mwiticnu : 1. Water heats 
eifiaJBift. (w in the amte time (anpposu^ theiwatii^ cenu the- 



mme).ii&m 120^ np to tbe bighsit tempenitMte wMebi ift.iaa 
BHch wiUiQttt bowDg (and t&t tnaper^uEe depends nptM 
tfae pcesaor*^. SuppoBe, for exai^ls, that it ia heated 10", mt 
ftom. 120°^ to 130°, in three mituites, it wiU be heated ftoa 27QA 
tp 2^° in the sune tioae. The re«8«« of tiiis equlity I. nn^- 
pe«* to be that the quairtity' of beat coBat«iliy flowing into taer 
mttet' from the &e (or the aiffetencc bfitween uie temperatufs fl£ 
the' fire and water) ii to oonaideraUe. Aat the 150° ot.^Uff oE 
heat wbioh ba,T« been added have no aeuaible effect itLihminiaK*^ 
iitg that diffeKoce. 2. BixouncM of steam of 212° (loadeoMdi 
into water give out as. much beat as six ouaees of steam ef tW 
temperature 276° ;. but the eeoond six eraoees come over -ui m 
much Bhoi^er period than the first. 

M. Clement, whom I had the pleasm^ of seeing ia Glasgna: 
sAmut two montfaa ^o, informed me that be Ind verified this. 
lut experiment of Mr. Sharpe at diSerent tempwrfttures ; and- 
wkat adds to the valae of these detenmnetions, ia, that he was; 
notrawaie of Atri Sharpe's experi meats till 1 pointed tbem OHt? 
to him in n>y own library. 'Dius the experiments of Mr. Bharpe' 
and M. Clement serve mutually to confirm each other, wA 
ontitU us to draw the following conclusion from them: What^ 
oatT be the ttmperatare t^ stemmj'rom 212° upioards, if. »■ take, 
ths same weight of it, and cendente it by water, the temper^vrt- 
(^ the water wiil be akoa^f elevated the same number cf degrees. 

It follows from this general law tbat the Istent and sensiUe' 
heats of steam (reckoning from 32**) added together always fonft. 
a oenstant quantity, whatever be tbe temperature of the steam. 
This put« it in our power to determine the latent heat of Bieam, ■ 
at every other temperature, provided we be acijoainted with it: 
at the temperature of 212°. Now Uie latent beat of steam at. 
212° I b^eve to be 1016°. The sensible beat of steam at 212.*^ 
(reekoning from 32°) is 180° ; comequently the sensible and 
latent heats of steam at 212° added together make up the quan- 
tity. Ild6°. And this being the amount of the latent and sensible 
beata of steam at every temperature, the method of determining 
the latent beat of steam atall temperatures becomes self evident. 
The following taUe exhibits the senaible and latent heats of- 
steam at a variety of different temperatures : 

TttDp. of the ■Uam. Souble heat. LMeat ilaX. 

32° 0° 1106° 

■ 60 18 1178 

100 68 1128 

160 118 1078 

200 168 1028 

212 180 1016 

260 218 978 

300 268 ■. 928- 

344 3ia , 884 

600 468 738 

r.:,t,:,:kv, Google 
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The ina'pectimi <tf tbu taUe, wludi tbe mder nay «aajfy 
ortend ad libitum, will eoidde tu to ezplsiD teTeral phenotneakt 
wkicli, tboagh tliey have been long known^ hare not y«t, to &r 
as 1 know, been BatisfftCtoriiy aocounted for. Mr. Watt, for 
example, fonnd, that water could be distilled orer in a vacuooi 
rery well -at the temperature of 70° ; but to his great aatooiab- 
mcntjthe latent heat of the raponr was just-as much greater tlun 
the latent heat of steam at 212°, as the tuaperature of 70° was 
lowcE than 212°. Mow, from Uie preceding law, it is <4>noaB 
diat this most be the case, and that more fuel is required to 
distil water in racoo than in the open air. One of the adran- 
iagcs which Mr. Wonlfe stated as bekatging to his h^h 

Eressure engines was, that they performed more woric wit^ -a 
tss ezpence of fuel than tbe ordinary steam engines. And I 
have been told by more than one Cornish gentleman conreraant 
with dwse engines, that they really sare a considerable quanti^ 
of fuel. Mow it is easy to see from the preceding table taken in 
ctmjunction with the known increase of the fSasticify of the 
steam at high ten^ratares, that this must be the case. Th« 
elasticity of steam at the temperature of 344° is eig^t times 
greater than at 212° ; while, at the same Udm, the latent heat i* 
132° less. It is necessary indeed to raise the sensible beat ot 
the water to be converted into steam 132° higher than 212°. 
Bat this is an expenditure of fuel only made once for all ; for 
Ae water, when once heated to that temperatore, may be kept 
at it with comparatively little fuel. 

Thus steam is employed with the greater economy the higher 
the temperatare to which it is raised. But the great strength 
necesBaiy for vessels containing high pressure steam, and the 
greater bability of these vessels to be injured, necessarily seta a 
umit to the temperature to which the steam can be raised. 

This law, to which the latent heat of vapour ia subjected, has 
struck several persons to whom I have stated it witn surprise ; 
yet it is perfecUy analogous to what takes place in other bodies. 
Thus it 13 well known that the specific neat of common, air 
increases in proportion to its expansion. This is the reason 
why the temperature of the air diminishes in proportion as we 
ascend in the atmosphere. Now the latent heat of vapour is 
analogous to the specific heat of air. It onght, therefore, to 
increase in proportion as the particles of the vapour get further 
and further from each other. We have only to admit that tbe 
specific gravity of vapour increases with the elasticity or the 
temperature, to render the whole perfectly perspicuous. Now 
eveiy thii^ conspires to satisiy us that this is really the case ; 
but if we admit it, we can easily ascertain the specific gravity of 
vapour at every temperature. From the experiments of M. Gay- 
Lussac, it follows that the .specific . gravity of eteam at 212" u 
0*625, supposing tbe specific gravity pf air at that temperature to 
be unity. From this, it is obrious, tjijit if n;ci:eclL.oatDe Bpe<afie 

Djt.:?:l.« Google 
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gravity of air at6fl^. l^dOOydMo th^spMi&e gitoitjr <^stM«I'at 

212° wilt be 0*472. Hsdm it appears tfaatwhen water is con- 
verted into ffteam, its volume is increaeed 1754 times. Now 
liAt aeprotcliee very near to 18(X) times, which was thaineieaBe 



mMur at dioiereDt t^mpenaures both above and below 
calculated on the supposition that the specific gravity of vapouB 
iDOreaWB as its elasticity. ' Th« r«der, by means <u the laUetf 
^Ule elastici^ of steam at diderent temperatures, which I ha«je 
ioserted in vol. i. p. 6i, of the sixth edition of my System w 
Chemistry, may ectend this little table as far as ha thialcs 
proper. The specific gravi^ of commoQ air at 60° is reckooecl 
uni^. 

TonpentDN. Sp, gr. of squonifl v^our. 

32" 0-00314 

40 0-00413 

60 0-O059O 

,60 0-00824 

70 ,, 0-01134 . , 

80 0-01440. . 

90 , .;...... 0-02140 ' , 

,100 002880 

312 , ,,..0-472 , * 

260 ..,.0-944, , , ,, 

300 .,.. 2-203 

343-6 ..i ...3-776 

r have entered into the preceding details, because &e knotr- 
ledge of them puts it in our power to determine the amount of the 
error occasioned by the gas, whose specific gravity we are deter- 
tnining, containing as much vapour as can exist m it under the 
given temperature. 

Let us suppose that we determine the specific gravity of com- 
mon air by weighing 60 cubic inches of it in a glass flask at the 
temperature ot'60°. And let us suppose furth» that this por- 
tion of air is saturated with vapour from having been left for 
some time in contact with water. 

At the temperature of 60°, the elasticity of vapour is 0-52 tacE 
of mercury, and its specific gravity 0*00824; while that of aicu 
1-OOp. Now 0-62 is nearly l-58th of 30. The problem, ther&. 
fore, is reduced to finding the specific gravity of a mixture of 
57 volumes of aic of the specific gravity ], and one volume of 
vapour of the specific gravity 0-00824. 

Let A a: volume of air c 57. 

a = specific gravity of air = 1. 
B = volume of vapots n 1. 
b s= sptioifiA gravity ef vapour = 0-00824. 
X « specific giavity of mature. 
Uew Series, yah. \n. x . /-, , 
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IImd, by ft wall known principle ia paemnatics, 

^^■lii|J„>LL^ = 0-9829. 

The presence of the vapour, it ts obvious, diminighes the 
specific eravity of the air a little. The trae specific gravity o€ 
air should have be^i 1*0000 ; hut we have obtained ooh 
0-9829, which ia less by 0-0171, or flomewhat more than l-58tb 
part. 

If the temperature, instead of 60°,- had been only 32°, the 
error would have been less. At that temperature, the dasticity 
of aqueous vapour is 0*2 inch, and its specific gravity 0-00314 ; 
80 ^at the volume of air is 149, and that of vapour 1. 
Here we have . A = 149 

d = I 
B=s 1 
b = 0-00314 
Consequently 



or little more than i-150th part below the truth. 

We see from these examples, that the specific gravity of air is 
diminished very neu'ly by the volume of vapour mixed with it. 
And the lower the temperature, the more nearly does this 
uiproach to accuracy; because the specific gravity becomes 
uwavs less and less considerate. 

When the gas under examination is heavier than common air, 
the error becomes more considerable. The heaviest gas, whose 
specific gravity can be taken over water, is chlorine. Its spedfic 
gravity is 2-5. Let us determine the error, when we weigh it, 
standiiig^sver water at the temperature of 32°. Here we have 

A = 149 

fl = 2-6 

B = 1 

6 = 0-00314 and 

A a + B A 149 X S-» + 0-00SI4 362-50914 



2-416687 



A + B 150 ~ 100 

Here the error is 00833 13. or l-30th part. 

When the gas is lighter than common air, the error dimi- 
nishes; but still continues too great to be neglected. The 
lightest gas with which we are acquainted is hydrogen gas. Its 
specific gravity is 0'0694. Let us determine what the specific 
gravity would be when weighed over water at the temperature 
of 32°. We have 

A = 149 
a = 00694 
B = 1 
ft = 0-00314 and 

,_ *•+ B»_ I0-947S + (W»3I4 IO«W» nMwtn ■ ■ 
'" A + B "■ i50~ = iw =" 0-OWO. 
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Here the error is 0*0004, or about l-173d part ; or the speci&e 
gravity of hvdrogen gas, when taken iit this way, comes out 
I-l 73d part below the truth. 

The method, which I am in the habit of adopting to obviate 
this source of inaccuracy, is very simple ; and though it does 
not annihilate the error ; yet it reduces it to so small a quantity, 
tiiat it may be neglected without any bad consequences. The 
method is this: 

The flask in which the gas is to be weighed is exhausted by 
the fiir pump, and then filled with common air, which has been 
standing for some time upon the same water trongh with the 
gas whose specitic ^«vity is to he taken. llinB filled with 
common air, it is weighed veryaccurately by means of a balance 
made for me by Mr. Crichtoo, of Glasgow, which when loaded 
with a pound in each scale tarns sensibly with the I-200th of a 

Eiin troy.* The flask is then exhausted and weighed agaiiu- 
t the loss of weight be m. Finally, the flask is filled wHh the 
.gas, whose specific gravity is wanted, and w^ghed again. Let 
uie increase of weight be n. It is obvious that the specific 
gravity of the gas is a -. 

Let us suppose that the specific gravity of pure hydrogen gas 
is taken in this way at the teinperature of 32 . We have seen 
that at tlu^t temperature the hydrogen eas weighs l-173d pait 
less than it would do if it were dry, and that Uie common air 
weighs l-160th less thui the true weight. These two errors do 
not indeed balance each other exactly ; but they reduce the 
error to l-7th of what it would be, if we were to deduce the spe- 
cific gravity of the hydrogen gas by comparing it with the 
weight of dry air; so that the deviation from the truth is reduced 
to r-iVr P^ft. And by this the hydrogen gas will weigh more 
than it ought instead of less ; for 0-9933 : I :: 0-0690 : 0-06946 
= specific gravity of hydrogen gas thus deduced. Now this 
exceeds the true specific gravity of hydrogen gas by somewhat 
less than 2 in the sfUi decimal place. 

Now if we suppose the flasK capable, of holding 100 cubic 
inches of gas (and this exceeds the size of my flask), the hydro- 
gen weighed would not exceed two grains. My balante is only 
capable of going to the l-200th of a grain, or to the4000tJi part 
of the weight of the hydrogen. 'Hence it is obviously incapable 
of determming the weight of the hydrogen gas to the fifth 
decimal place with accuracy. On that account I never go fur- 
ther than four decimal places; so that an error in the fifu is of 
no consequence. 

Let as see what the error would amount to if we take tba 
specific gravity of hydrogen gas in this way at the temperatoic 

• Tbk biUnce doc* Mr. Criehton'i ikiU ■ grot dal of atdit It i* Ills btM 
hdatiee na chpdeal p«ip«Ki wUdi I ban cm teni. 

X2 /-I 

r.:,t,:,:kv.C700l^lC 
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Here A - 57 
• a = iy0694 . \ 

. B = 1 : 

i = 0'00824 and 

A a + B » 3-95S3 ■«. (H»884 3-96657 a,juM>«« 

'="aTb-= m =. -^g^ ^ (H)6Jt3». 

Here the error is 0-01 06, or almost l-65th part, % ■»!»<* tift 
hy^drogen gas i% too' light. But, iat the same temperature, com- 
CToH air saturated with moisture is abont 1-581^ part too ligM. 
These two errors dti not quite correct each otlier ; but thejr rm- 
der die speci&c gravity of the hydrogen gas sotsewhat hi^tf 
&Kt tbe truth; for U;983S : 1 :: 0-O6H38 : (H>69S6 ^ SB. gr. of 
jiydrogea gas taken in this ^ay. This eioeeds die truth i^MMft 
J-eOOth part. We see ftom it that the speciftc gra-rity of bydw- 
^eo gae fifaould be taken at as low a tetnperatme as f osaible, 

I hare ^ttle iLoubt tluit the specific gravity of hydro^n gas 
foond by B&ndiaa and Ciilong ; natuely, OK)^, was a htfle toe 
light, ia oansequ^icefif the nresence of the tapour of ■Materia 
it. To prevent the vapour of water from nuxing with their gas, 
they covered the surface of the water in the trough with oil. 
But if the gas, n^ien pttidueed, passed through water, as it 
^Atviouslv BHist have done, this precaution could not have 
ftMwered the end intended. It is obvious that the presence of 
■•ripoar,' instead 6f augmenting the specific gravity of rtie gase^, 
tftiuM have diminished it 'iTie error then in the determination 
«f the «pecific gravity of hydrogen gas hy Biot and Arago, did 
■«* proceed from the presence ofvapoar ; but from the presence 
of a small <)\imtity ofcoinmon air. ' 
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. 'Oheero'dtion^bn the Temperature of Mines in Cornwall. 
By Mr. M. P. Moyle. 

(To the Editor of the Armah of Philosophy.) 

SIK, Heltfott, MarA la, I9S2. 

M R. Fox having communicated to the editors of the AnnaleB 
de Chimie et de Physique new def^rminations bn'the tempera- 
ture of the earth at various depths, these gentlemen have pub- 
4ilhttd diem, along with an extract imade by M. pDurier, ^m his 
furafoomd geonietncal researches on heat. ' 

Mr. Fox's observations were made in 10 different mines In this 
.county fromtbedepthof 10fathoalstothatof240&t]tlom8,&tin- 
' tervals of 10 fathoms from each cbsdrvOtiOn $ md/aceoiAng; to iA 
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deaceat. it t^iptttrs that the terapei^tiue of the eattb gradual^ 
increased from that of ^0*18° Fahr. at 10 £iiJuMB» to that w 
82iA^ Fahr. at 240 fethoms, the bottom of Ilotcoath M^te. 
This slatemMtt of Mr. Fox diSecing- so entirely fmm a fen oba«i>- 
vatioQs which I made a few yeais siace oa Ui« te[itperal,tue of 
nioM, cooifWla me to oetice then, aed more particukely wh«a 
Mr. P. would wish to infer the ertat auperiocity of tempeiatim 
of ,the intsroal part of the earUi otw Miat of the surfacei. At 
the bottom of the mine at Digleoath, 240 fathoms deepj, thrift 
iHU«B from the veio a jet.of water, wboae comtteU temperatun 
is 80*04° Fahr. " What more evident proof can be giYeu,'' 
atys Mr. Fox, " of the great beat of the interior state of Uie 
fflobe 1 " Surely Mt. F. would not infer from this the superioc 
Eeat of the internal strata geiierail^ ; he might, as welt draw hi# 
oonolusions from measuriog the temperature of the bailing;, 
fountain in Iceland, which spouts its columns to the height of 30, 
£eet, and is found boiling-hot aiW ita descent. The source oif 
tUt heat it is w^ necessary to discuss ; but I am appreheosir* 
that Mr. F. would not have found the temperature of the etulih 
at the same depths and some way distant from the spring, to 

i hsTe taken the temperature of several difierent mines at 
TBciouB depths, and in the. working part ofmioes have generally 
found the uacre&ae of temperature m a similar ratio to what Mr. 
Fox elates ; the cause of which 1 inferred was from the presence, 
of so numerous a body of workmen in different parts of the said 
aaine, often amounting to 400 or more, at one time, under ground, 
and generally the greatest number at the bottom; also from 
tbe greater conGoement and density of the air. Surely (hit 
Kust hav« a great efi«et in not cmly warming the atmosphere «f 
tba spot, bat the very waUs of tbe galleries, and even their beds, 
to the diepUik of.matiy iacbee; aoa although Mr. F. may havit 
ttken hia obserrationt when the bulb of the tbmuometer has 
been " placed six or eight inches in the body of the rock," be 
must not forget that tiie surrounding atmosphere must have 
peoetnted to tbat depth before he could possibly have placed 
the thermometer there. 

I come now to state a few of the results of my own observa- 
tions. It does Dot appear from Mr. Fox's account that any part 
of a mine remote from the working had been proved, where we 
certainly should expect to 6»d ib* toedium, or rather the true 
mean, if any where. This I have done in several instances : one 
or two may suffice to convince the candid reader that Mr. Fox 
must either have drawn false conclusions, or did not take the 
ttnqtenitum ioa.(in^]er maimer. 

Some years wnee ia Wheel Ui)Hy (the same mine which Mr. 
Fox visited), one of the galleries to the western part of the mine, 
■Ittfac dep^ of abest l& &tho«u, which had (tot been woiked 
ftv^iOMe tbaa IS meotfaH, at tfas exir^e end, thue ba«gjM» 
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current, I found the temperature was juat 65°, while the wiMrking 
part at the aame depth was 74°. 

In Wheal Trumpet Tin Mine, the extreme eaatero part at 75 
bthoms in depth, has not been woriced for 18 months. This gal- 
lery has no other communication with any other part of the mine 
for a distance of more than 20 fathoms in length : here the tem- 
perature was two months Bince*62°; the working part, 30 fathoms 
distant, at the same time, and at the same depth, was 67°, the 
temperature of the open atmosphere being 60°. At the 86 
£tthom galleiy in this mine, the water that issues from the vein 
was dl , white the air of the same place was 68-7°. 

1 have also proved the temperature of several old mines which 
have ceased working for many years. At the adit level of Okl 
IVevenen Tin Mine (14 fathoms from the surface), the tempera- 
ture was less by 4° than the common atmosphere. This iDost 
probably may he owing to the stillness of the air, and not baing 
subject to such quick variations of temperature aa on the surface. 
A shaft in this mine being full of water from the bottom to the 
adit level, the water proved 2-6° lower than the atmosphere at 
the surface, which, in my opinion, clearly proves that had the 
bottom part of this mine (about 1 10 fathoms) been much warmer 
than the surface of the earth, its heat would, in the course of 
eight years, which is the time since !>he ceased working, have 
been communicated to this water generally^ especialh- as this 
shafl is always overflowing, and in which case it would be indi- 
cated by the thermometer. 

' I mieht adduce more instances to prove what 1 have here 
asserted, but I conceive sufficient has bees said to show that 
Mr. Fox could only have tried places in which the air was 
influenced by the presence of the workmen. I can also prove 
that considerable variation in the temperature of a part of- a 
mine is caused by the different currents of air, being in some 
jdaces very still and confined, and in otken, a few feet diataa^ 
«o strong that a candle is constantly blown out, 
I am, Sir, your humble servant, 

M; P; MoTLS. 



Article IX. 
Analyses of Books. 



Memoires tie la Societe de Physique et d'Hittoire NatunUe dt 
Geneve. Tom. 1. Premiire Partie. 

We are informed in the pre&ce to this ^work, that althoodl 
the Physical Society of Geneva originated ini 1790, yet.taa 
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greater part of the Memoirs which Lad been read before U haT» 
been gradnally published by their authors in scientific jouraals, 
or other works. The Society beiog, however, of opimoD, that 
seTeral communications which they possessed were worthy of 
pnUicatioD, a part of them has now been printed ; and for tbi» 
we are indebted to the present volume, or rather the first part of 
STolume. 

llie names of those who constitute the Society are sufficient to 
raise expectations that the subjects treated of will be of such a 
nature as to interest the scientific reader ; and we think it will be 
allowed, on pemsing the memoirs contained in this volame, 
that the Society has made a judicious selection of tlie coamu^ 
nications presented to them. 

■ These Memoirs are 12 in number, and, for the present, w« 
must content ourselves with enumerating them, intending to 
take an early opportunity of making such extracts from the 
more interesting, as may conv^ aome idea of their respeo 
live merits. 

I. Memoir upon some Peculiarities in the Eye of the Tunny 
<8comber Thynnus of Linneeus), and some other Fishes. TS^ 
Mr. L. Jurine. 

II. Notice respecting the Teeth and Mastication of the Fish«s 
called Carp. B;^ the Same. 

III. On the ESeot of the Motion of a refringent Plane upon 
Refraction. By Mr. P. Pravfwt. 

IV. Observations upon the Relatione which exist between the 
Axes of Double Refraction, and the Form of Crystals. By Mr. 
P. Soret. 

V. Notice respecting Mica; By the Same. 

- VI. Memoir on different Physical and Meteorological. Infltnb- 
tnents. By Mr. Peter Huber. 

VII. Memoir on the Fall of Leaves. By Mr. P. Vaucher. , 

- VIII. Notice relating to the Basaltic Country of thoDeport- 
ments of the Rhine, Moselle, and Sarre. By Mr.M. A. 
Pictet. 

IK. Memoir ontiie Charagne*. By Mr. Vancher. 

X. Essay on the Spermatic Ammakoli of several Anonids. 
By MM. J. L. Prevogt and J. A, Dumas. 

XI. Memoir on the Natund Affinities of the Family Nym- 
pfatea. ByP. M.DeCandoUe. 

XII. On the Influence of Green Fruits upon the Air befbra 
tbey ripen. By Mr. De Saussure. 
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Article X. 

Proceedings of Philotophical Soaetiet. 

HOYAL SOCIETY. 

SA. '28. — ComAumcatioQ of a'cuiioiu Appeuanoe Ute^ 
obtcrred upon the Mo(»i. By the R«v. F. FtUlowt. 

On the Difierence io Uie Appearance of the Teeth BBd Shape 
ofthe Skull in difiereut Species of Seals. By Sir Everard Uome^ 
Bart. 

Marck 7. — Experiments and Observation! on the Dev^pe- 
ment of Magnetical Properties in Steel and Iron by Percuaaion. 
By William Scoresby, Jun. (Communicated by the President.) 

Marck 14 and 2L~A paper was read on the Alloys of StedL 
By J. Stodart, Esq. FRS. and^Mr. Faiaday, Chemical Atsiataat 
to the Royal Institution. 

These alloys were firat made (A a small scale in the labora^iy 
of the Royal Institution. The reaulta proving satisfactixy, tbc 
experiments were extended, and alloys made tor the purpose oS 
nanufactnre to a considerable Extent j'thefte proved equal, if not 
superior, to the smaller productions of the laocwttory. 
I The metals that formed th« most valucUile alloys with steet 
Trere stated to be silver, platinom, rhodium, iridium, osmiiu^, 
•ad paUadiuiOt and, with the exception of silver, the beat^ro- 
]rarti(Hl of the alloying loetal about ]-10(^ part. Steel with 
silver will combine with only l-£00th part; when more is fuae4^ 
the metals form only a mecWiical mixture. These alloys nuty 
Jm •drftatageously used for every puipose where good sted is 
reqoired, but the scarcity and value of sQme of -the metala mwit 
operate as a preventive to their general iotroductton. 
. The Qxpenmentalists were most liberalh^ furmahed with alt 
theu'metalfi through bbe kindneas of Dr. WoUaatoo. 



the surface previously brightened by diluted «cid. 

Sdch processes of analysis were gHrrn ni rrrrr linnwini iwrfiil 
to the manufacturer, the general ptvooess ^fts to. «at by dtlutf 
jmlt^riti acid, to bum oS the carbon Stc. iironi tii« residonm^ 
ana then examine' the matter left by the meantg«wnill^i«qiu««d 
for each particular metal. A remarkable fact was noticed as to 
thte promptness of action exerted by acids on some of the alloys^ 
those, for instance, containing platinum, and some othermetaU 
being acted on many times more rapidly by acids than unalloyed 
•teel. 

He action of acids on hard and soft steel was found also to 
leave residua very Afferent in kind ; that fima hard iteel. being a 
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blacV carbonaceous powder ; while that from soft ateel and aoft 
alloys was in much greater abundance and plumbageaouB. 

When Oie aUnys were acted on by dilute Bulphuric acid, the - 
reBidimm boiled m the acid, and the powdef Jeft acted on by 
nitric acid, this powder, whenever the alloy contained a metd 
insoluble in nitric acid, was either detonating oi strongly defla- 
grating ; whereas, when the alloying metal was soluble in oitric 
acid, ue powder was entfrely dissolved, and nothing of a similar 
nature produced. 

It was observed that the metals platinum and rhodiutn combine 
with steel in every proportion, forming with some of the higher 
proportions beautiful conpounda, the colour favourable for mv* 
talhc mirrors, and not subject to tarnish on exposure to tb« 
afanosphert.- Steel with the last named metal was particulariy 
noticed. 

BOYAL GEOUiaiCAL SOCIETY OF COENWALL. 

The following papers have been read since the last Report : 

On the Mineral Produ<^ions and Geolo^ of the Parish of St. 
JuBt. By Joseph Came, Esq. FRS. MRIA. Member of the 
Society. 

On some Advantt^es which Cornwall possesses for the Stady 
of Geology^ and on the Use wfait^ may be made of them, ay 
John Hawkins, Esq. FRS. Honorary Member of the Society. 
' On Stratification, and on the external Ctmfiguration oi th« 
Onaita of CorawiJl. By John Forbw, MD.. ^crebkry of tlie 
Society. 

On the Gwithian Sands. By Hanry Bobm, Esq, Treosunrof 
die Society. 

On the Slaty Rocks of Cornwall, more particularly on those 
iDrtialiy denominated Killas. By Br. Forbes. 

Additional Observations on the Temperature of Mines. 1^ 
B. W. Fox, Esq. Member of the Society. 

Kotice on the Geology of Nice. By G. C. Fox, Bsq-. MembeE 
of the Society. 

. Some Account of the South Americaa Mines, ^y tiie B«r. 
Joha TreHaen. - 

ScHDS Account tS Uie Mioee of PftaoO, in South America. "Bf 
Mr. -Biebwd Hodge. Communicated, with additional Obseiu 
vetions, by fiir Cfanato^er Hawkins, Bart. MP. FRS. Men^MI 
flf Ae Society. 

. Some Accoimt of the external Featares (natural and arttficil^ 
of a Country, &om which ita Geological Structure may lie 
tnfen^d. By Dr. Forbes. 

BTotiae oiihe Quantity of Copper rused in Great Britain auA 
Ireland in Uttt Year ending June, 1821. By Mr. AUjrcd Jejokyo, 
JUanbar of the Society. 

Notice of the QwatiW «f Tin nwied in CiHnwaU in tb* iTew 
«Htti«^/yM,IB81. ByJ(MphX:kn«t^.FtUL 
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Officers and Council for the pfesrnt Year, 

President.~Dav\«s Gilbert, Esq. MP. VPRS. 8tc. 8Cc. 

Vice-PreMtdents.— Sir C. Hawkins, Bart. MP.; Sir R. H. 
Vimn, KCB. ; J. H. TremayDe, Esq. MP. ; HP. Tremeidieere, 
Esq. 

Secretary.— ^ohn Forbes, MD. 

TVeosurer. — Heniy Boase, Esq, 

Librarian.~-ReT. C. V. Le Gnce, AM. 

Cura/or.— Edward C. Giddy, Esq. 

Amilaitt Secretary. — R. Moyle, Jun. Esq. 

The Council.— J asepii Came. Esq. ; H. M. Grylls, Esq. ; W. 
Bolitho, Esq.; W. Dennis. Esq.; R. W. Fox, Eaa.; Rose 
Price, Esq . ; J. Paynter, Esq. ; S. Stepbenn, Esq. ; Rev. W. 
Veale. and T. Giddy, Esq. 



I. Edwanl Danid Oari, LLD. FRS. &c. Ac. 

la announcing the lamented death of thii distinguiahed philoio- 
jAat and traveller, the editor is permitted to state, that a biographical 
' notice bj one of bis intimate friend > perfectly competent to appre- 
ciate hii merit§ in every branch of science, will appear in the next 
numbec of the Annak of PhUosophy. 

II. Precipitation of Silver 6jf Chlorine. 
The editor of the Annates de Chunie et de Phjrsiqiie, Vol. XVIIL 

SS70| alluding to a statement made by Mr. Faraday and mpeUv 
at a gas was chlorine, because it precipitated nitrate of sdver, 
•ays in a note, " Thii gas could not be pure chlorine, for it would 
Dot precipitate nitrate or silver ; it must have contained hydrochloric 
acid." 

It ii difficult to account for this mistake, and still more difficult to 
suppose that it could have originated with either of the admotr- 
koged editors of the Annales de Clumie; to prove ita in correctness; it 
ia requisite, only to refer to the tenth volume of die same work, p. 4SS, 
■ud devepth volume, p. 108,— Kt. Gay Lussac there states, that UT 
nitrate of silver be dropped into a solution of chloride of lime, until 
no fiirther precipitation takes place, the supernatant liquid, if mo- 
derately heated, ii decomposed, and oxygen gas disengaged ; and if 
the residual matter be dissolved in water acidulated with nitric acid, 
a portion of chloride of silver remains behind. The fact is, that a 
portion of chlorate of silver is farmed which prevents the precipitation 
of the whole of the silver in the state of cnloride ; but it is evident 
from this very statement, that when chlorine gas fs passed into niCrUe 
ofailveri a portion of diloride oHiat be precipitated. 

Nitrate of silver mutt, therdbre,,ba considered is a (Mtof lh* 

CoooAc 
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pmence of cbloriiWi even when uncombined with hydrogen ; and it 
U alio evident, that nitrate of sitver cannot be relied upon for deter- 
mining the. quantity of tree chlorine ; nor did Mr. Faraday and myself 
attempt to employ it for thii purpose. — Edit, 

III. Composition of Oxalic Acid. 

M. Dobereiner stated about five years since, that oxalic acid con- 
tains no hydrogen, and that it is formed of equal volumes of oxide of 
carbon and carbonic acid, combined with a proportion of water. He 
considered this water as essential to its existence, and that if it were 
taken away, the acid would be decomposed. Reflecting afterwards 
upon the great affinity which fuming sulphuric Bcid has tor water, be 
peribrmed the following experiment, which he has described in a 
pamphlet upon pneumatic chemistry : 

Five grama of dried oxalic acid, but still containing a quantity of 
water, were mixed with 200 grains of fuming sulphuric acid, in 
an apparatus for receiving gsses over mercury. The oxalic acid gra* 
dually and totally disappeared, and produced 9'1 cubic inches of gat ; 
the sulphuric acid became legs fuming, 

The gases washed with ammonia were reduced to 4>'7 cubic inches, 
and consequently contained 4'7 cubic inches of carbonic acid. The 
gas which the ammonia did not absorb was oxide of carbon ; for it 
burnt with a blue flame, and being detonated in Votta's eudiometer 
with half its volume of oxygen, it produced an equal volume of the car- 
bonic add, without any appearance of water ; the weight of carbonic 
acid, added to that of the oxide of carbon, represents exactly that of 
the anhydrous oxalic acid ; and M. Dobereiner concludes that this add 
contains no hydrogen ; for if it contained any, sulphurous acid should 
beformedj or if the hydrogen was combined with a portion of oxygea 
of the oxalic acid, the carbonic gas and the oxide of carbon would 
' , be jbund in difierent proportions. ... 

In this experiment, the sulphuric' acid combines only with the 
water, and in order tiiat it may succeed, it la requisite that the sul- 
phuric acid should be fuming, like that of NordbausaeD : for common 
acid does not decompose oxalic acid.— (Ann. de Chimie et Fhys.) 

IV. Hot Springs of St. Michad. 

The vicinity of the springs is indicated by the increased temper- 
ature of the earth, a sulphurous odour, apd the escape of vapour or 
■tesmTrom every crack or fissure in the ground. The volumes of 
•make aad steam rolling upwards from the surface to a great height^ 
till they are gradually diffused through the atmosphere, or mingle 
with the heavier clouds that crown the summit of the mountains^ 
produce a Striking effect. The confused rumbling and hissing noise 
Att is heard for some tune before we nreive in sight of the springs, 
iRQseaH»at last to an incessant and terrific roar, and seems to isaue 
irooQ the .very tpiil on which we stand. The earth returns a hollow 
•ouod, and. great caution is required to avoid stepping into the pooU 
and streawa o£. biwling water with wluch its surface is covered. 
.'The quantity of hiM water discharged tbrough the. innumerable 
mtfioea in the ground is prodigiously great, an4 the different s^ami 
.unite, forming a small river, that, sdll bet, jam* the ^ibeita Qu(;nte. 
Tha laraest streams are termed " caldeiras," or boilers, and a 
•hallow SiMB of e&thy matter has .been Ibrmed ro^nd each 'Of them 
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hy deporitioM from tbe wat«-. Much of the wMer ii coMtanlly »* 
atnined within tbe«e retewwn, and its surbce ia more or lews^tated 
by the e^cipe of eulnhuretud hydrogen gas, and the ^ecuoa of 
water from belair. The temperature. M some of these fpringa on the 
second day of December, between three and four o'clocic, p. m., the 
thermometer standing at 6S degrees, Fahrenheit; the barometer at 
904, WM as follow* :— 

98» ISr* 20S* 

170 73 lU 

122 171 1*7" 

The bawn of the largest spring particularly designated ai " the 
Caldeira*" is circular, and between twenty and thiity feet in diame- 
ter. The water in this boils with much greater Tiolence than in any 
«her Caldeira, and distinct loud explosions occur at short iutervals, 
which are succeeded by a very perceptible elevation of Uie centre of 
the body of water within the basin. This is attended with a load 
hissing noise, the escape of great quantities of sulphuretted hrdrc^eo 
gas, steam, and sulphurous acid vapour. On account of the hi|^ 
temperature, and vast quandUea of steaifi, it is dangerous to ap- 

E roach near this spring, except on tbe windward side. The catuej 
owever, are often seen standing on the oppeslte side, to free then* 
•elves, as it is supposed, from vermin. The peasants are in the 
habit of placing baskets filled with lupines, beans, and other vege* 
fesbles, on the edge of the basin where they are speedily coaked. 

Every interstice in the ground, and the surfaces of many of tbe 
loose rocks, are incrusted with sulphur, which i> sometimes crystal* 
fised in acute pyramids, but more commonly in delicate fibres. A 
considerable quantity of it might be collected in a short time. S^tat 
is deposited from the water under a variety of forms, and many small 

S'eces of pumice and altered lava are cemented by it.— (Dr. Webster% 
istory of the Island of St. Michael.) 

V. On tie Sdbahn ^Carbonate of Lime. 
Mr. Dtdton, in a paper contatning remarks on the andyaii of apring 
and mineral waters, has stated some interesting circumstances res- 
pecting the alkaline properties of solution of^ caHionate of lime. It is 
Mated, "that all spring water containingcarbtfnate or super- carbonate 
«f lime, is essentially Tiiny or alkaline, by the colour teats. A«d this 
Idkalinityii not destroyed tilt some mon powerful acid, sMh as tba 
•ulpharic or muriatic is added, sufficient to saturate Bie wti«i» of 
the lime. Indeed, these acids may be considered as sulldent fbt 
teats of the quantity of lime in such waters ; and nAthfng more il 
required than to mark the quantity of acid necessary to ia«Mr«lii« 
tte lime. It does not signify whether the water is fooifed or HidwUc4» 
Ror whether tt contains sulphate of liine along with the caaboaMs) it 
111 still Ihny in proportion to the quantity' of cartHMMlB af Kme It eMk^ 
tlat». Agreeably to this tdea, too, I find tint the menHio ^uJea, M 
those of iron or copper, are thrown down by coin»oWBp*i^'1|iaH»k 
tat tbe nrae as' by firee Hmt, notwithsCBn«n«. this cMbonMa of 
lime, in ttrfution in water, contains twice die acid that ^Ik or Una> 
aion&does. I fully expected the at^r-^trboaete of HuebtMla^ 

•-IteOsnssa^flB-niDdteariirlBriMdi^arvmflnridaafc* •' 
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to be acid ; but it ii itrongly alkaline, and scarcely any quentity of 
carbonic acid water ^ut to ,it, will overcome this alkalinity. Pure 
carbonic acid water is, howerer, iKtd'tD the tests. I could not be 
convinced of the remarkable fact stated in this paragraph, till I 
actually formed super-carbonate of lime, by super-saturating lime 
water in the usual wayi till the liquid from being milky became clear. 
It still continued limy, and was even doubtfully so when two or three 
tjmes the quantity of aeid was added. It should aeem, then, to bs 
bs impossible to obtain a neutral carbonate of, lime, as it is to obtain 
a neutral carbonate of ammonia, in the sense here attached to the 
word neutral."— Memoirsof the Manchester Society. 



Akticxe XIL. 
NEW SCIENTIFIC BOOKS 



T^a Naturalist's Guide, or Directiwia for the Gollecting and Preser- 
vation of Animals and Plants. By William Str^nson, Esq.' 
■ Practical Obwarratiofis on Paralytic ASeOioM, Deformities of the 
Cbest and IJmbs, iUmtrative of the E&cti of uHiScular Action. Bj 
Mr. W. T. Ward. 

A System of Analytic Geometry. By the Rev, Dioaysius Lardner. 
,. The Fossils of the Suntb Downs, or Illustrations of the. Geology of 
'Sussex, By Gideon Mantell, FLS. In one V<d. royal 4tO. widl 
numerous Engravings. 



MeiDflirs of the Astronomical Society of London. V^. I. 4to, 
U. Is. 

A Universal Technological Dii^ionary of the Terms used in (H 
Arts and Sciences.. By George Crabb, AM. Ulnstrated witb ouue- 
rcus Cuts. Diagrams, and Plates. 4to. Paru. I and II. S(. each. T* 
be completed m 12 Monthly Parts. 

Travels in the Interior of Southern Africa. By W. J. Burchell, Gm. 
With an entirely new large Map, numerous coloured Engravings. 'MM 
SO Vignettes, ftom Ae Author's Ori^nal Drawings. *t«. Vol. I. 
«£14i.6(/. 

Aq Essay on the Uterine Hnmorrbage, which precedes the Detivieiy 
efthe Full-grown Foetus; illustrated with Cases. By Edward Rigby, 
MD. FLS. EH8. &c. 8vo. 7s. 

A Series of Questions and Answers, for the Use of Gentlemen pfS^ 
paring far their Examination at Apothecaries' Hall ; whb copioos aad 
Otefal Tables annexed. By Chnrles Mingay Syder. is. 
. The Chemit^ Decompositions of the Londtm Pharmacopeia. Bf 
Chiles Mingay Syder. Igmo. Ji. 6d. 

' Reraarfca on Cutaneous Diteases. Br J. H. Wilkuuon. Sro. 
9t.6d. "' 

The Florist's Directory, a Treatise on the CnUure of Flowers. By 
James Maddock, Florist. Svo. Plain, 12*. ; coloured, 20*. 
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Articus Xltl. 
NEW PATENTS^ 

C. Broderip, Esq. of London, now reiiding in Gla«goir, for varioUB 
improvemeotd la the construction of tieaxa-engjaei^ — Dec. S, 1831. 

H' Rickettt, of Phoenix (ilaw Worki, Bristol, glass manufacturer, 
for an improvement in the art or method of making or manufacturing 
slaw bottieS) nicb aa are uaed for wine, porter, beer, or cydsr.^ 
Dec.6. 

W. Warcup, of Dartford, Kent, engineer, for certain improrementa 
upon a machme for waihing linen, cotton, or woollen clotna, whether 
in the thspe of piece goods, or of an^ article made up. — Dec 10. 

W. Horrockg, of Portwood-witlun, Binnington, m the county of 
Chester, cotton-manufacturer, for an improvement in the construction 
of looms for weaving cotton or linen cloth by power, commonly called 
Power Looms.— Dec. 1*. 

J. Winter, Gent, of Stoke-under'Hamdon, Somersetshire, forcer- 
tain improvements in ft machine for tewing and painting leatber glorea 
with neatness, much superior to that wliich is eSected by monusl 
labour.— Dec. 19. 

S. Brierley, of Salford, Manichester, dyer, for an improved method 
of preparing raw silk, and cleansing the samej for the purpose of dyeing 
ana manufacturing, — Dec. 19. 

J, Gladstone, of Ca«tle Douglas, in the stewatry of Kircudbright, 
and county of Galloway, engineer and mill-wright, for an improvement 
or improvements in the construction of steam-TesseJs,' ana mode of 

Sropelling such vessels by the application of steam or other powen.— 
lee. 20. 

Julius Griffith, Esq. of Brompton Crescent, for certain improve- 
ments in steam-carriages, and wnich steam-carriages are capable of 
transporting merchandise of all icinds, aa well as passengers, upon 
common roads, without the aid of horses. Fartly communicated to 
liim by foreigners residing abroad.^ — Dec. 20. 

Pierre Erard, of Great Marlborough-street, musical instrument 
maker, for certain improvements on pianofortes, and other keyed 
nusical instruments. Communicated to him by a foreigner. — Dec. SS; 

G. Linton, of Gloucester-street, Queen-square, Middlesex, mecha- 
nist, for a method of impelling machinery without the aid of steam, 
water, wind, air, or fire. — Dec 22. 

B. Ormrod, of Manchester, iron-founder, for an improvement in tfae 
mode of heating liquids in boilers, and thereby acceler^iag and increas- 
ing the production of steam. Communicated to him by a person 
reaidioK abroad. — Jan. 7> 1822. 

R. S. Harford, of Ebbro Vale Iron Works, Aberistwytfa, iroo- 
naster, for an improvement in that department of iron coznmonly 
called puddling. — Jan. 9. 

J. Harris, of St. Mild red's- court, London, tea-dealer, for an im- 
provement in thei manufacture of shoes for horses (md cUtle.— Jan* 9* : 
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Article XIV. 
METEOROLOGICAL TABLE. 
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ANNALS 



PHILOSOPHY. 



MJY. 1822. 

Articix I. 

Anatomical Discoveries rejecting the Organ of Hearing in Fishes. 

J Is the year 1820, a thin quarto volume was published at 
Leipsic by Dr. Ernest Henry Weber, entitled "De aure ct 
auditu Hominis et AnimaUum, pars I. De aure Aoimalium 
Aquatilium." By this first part. Dr. Weber considers the fol- 
lowing new facta to be the results of his anatomical labours on 

. fishes. We, therefpre, insert a translation of them here in order 
to draw the attention of our comparative anatomists to the 
anatomy of the ear of fishes.* 

1. The petrom^xontes {lampreys), both of rivers and the sea, 
are furnished with A cartilaginous veatibulum separate from the 
cavity of the cranium, but they are destitute of semicircular 

^canals, both cartilaginous and membranaceous. They are like- 
wise destitute of lapiUi enclosed in the vestibulum, or m a bursa, 
and have no external organs of hearing. Their membranaceous 
vestibulum is divided into difl^erent cells. 

2. In several genera of osseous fishes, and especially of the 
-.QrderabdQiutnales,the swimming bladder is joined in aparticular 
way with the internal ear, and is useful to the membfana 
tympani. 

, 3. This conjunction of the swimming bladder with the internal 
ear in the cyprinus carpio {cqmmon carp), brama {bream), tinea 
(taick), carrasaius {crusian), rutilus {roach), aphyas, leiiciscus 
X^ace), albumua (bleak), and doubtless in all the cyprini ; like- 

* W« ImcaM TGntond totiaiuI>ta the Lsiiii names ^sj whidi Weber diidDguiidtes 
ABpMi diUi be diMBib*, couMving ttwm ]il^ u tw tuMs gcn^odlj iitt^igibl f 
Ijgim the ««Ki^osdiiv £;^^A (umi. , 
jVewiSirtes, VOL, III. " t 
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wise is the sihiras gluiis and cobitis fbuilis and tlie bute- 
tnU, is accomplisb&d by meuia of six ossicnla aaditoria (tl^ 
(^ which are placed on the right aide and three on the left) 
united with the three eaperior vertebra by articulation, 1^1616 
may be compared to the stapes, incas, and malieos. The wfgt 
of the malleus always adheres to the upper part of the awimnung 
bladder. 

4. All the fishes just enumerated are fomiahed witli tmo 
cavities (atria) situated in the fint vertebra near the fonSMB 
occipitale. Each cavi^ is shut by the stapes ctf that sideiin 
which it is placed; and the stapes may either be drawn frcunit, 
or applied to it, by the action of the swimming bladd». Hcaite 
this cavity may be compared to the fenestra ovalis in nm. 
Each cavity (atrium) is furnished with a httle bone pecuUar to 
itself which shuts it up. 

6. In all the fishes above enumerated, each cavity (atrium) 
has access to the sinus ioiparis by means of two holes cut in Ae 
occipital bone. This sinua is situated in the middle part of dw 
basilary portion of the occiput. Passing into the cFamnm ^ka 
a fork, it ie divided into two canals, of which the right paases te 
the right labyrinth, and the left into the left labyrinth, tawlidch 
it adheres in that place in which. the saccns and Testibolniit 
membraoaceum are united. 

6. In all the fishes above enumerated, there are found certain 
i^tia leading into the same cavity of the cranium, covered widl 

' a\in and muscles, which must be considered as the fenestne of 
'the osseous vestibulum, since the cranium of osseous fishes 
.-- Serves the same purpose as the vestibulum ossenm. 

7. In all these fishes, the three superior vertebra receiviiv 
~the Ossicula auditoria are increased, augmented in size, aw 

remarkably altered. 

S. All these fishes possess an interior lapillus of the aack, re- 
markable by a peculiar form, long, and spinous. 

-9. Tile ossicula auditoria of the cyprinus are enclosed by two 
lOftiabranous auditorial fossse, one of which is situated on the 
"right side, and the other on the left side of the three superior 
vertebrae. The fossEC auditoriae communicate witii the cavity of 
the cranium by the two lateral occipital bones, and contun an 
oily liquor of tne same nature as that in the cranium. 

lo'. The ossicula auditoria of the cobitis fossilis are included 
in a cavity of the transverse process of the second vertdwa, 
answering the purpose of the cavity of the tympanum. 

11. The osseous capsule, enclosing the swimming bladdo" of 
the cobitis fossilis is formed from the transverse orocesses of the 
third vertebra, expanded into an osseous bulla. This capsule haft 
two great externa! apertures, surrounded outwardly by ao; 
elevated mai^n, covered by the external cutis. By two other. 
anterior openings, the apex of the malleus of the i^ht-widWl 
side enters into the osseous capsiUe, and is there wed totk* 
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nrnnniifig bhdder, Thn osseons captule amwerd the sEtme 
tMffpcMfls as the abhuIub of the tyrnpannin in the buman' ioAtat; 
< Consequently ftonotoua tremors have access to Uie awimmms 
1>ladder- through the apertures- corered with skin; fFmn which 
4fa^ are tmBsrerredbr means of tiie malleus, incus, ind stapes; 
lone membranous labyrinth. 

12. This conjunction of the BwimiUing bladder and intemd 
4ir *a brought abOut in other fishes not by ossicula ahditoria| 
tat'Bo that canals ti-bm the swimming bladder ascend direetly ta 
the-head, and are joined to the ear in different ways. 

13. kitiie sparus, salpa,and'sargns,tbe top of the swimtning 
Uadder asbends to the oaae of the craniiim divided into two 
'Mnals. A peculiar membrane unites the apices of these canala 
to 1^ margins of two oval bones situated on the right and left 
aides of the base of the cranium. 

14. In the clupea harengus (herring), two very narrow cansts 
«f the swimming bladder ester into two bony canals on ihe 
right and le<i side of the base of the occiplt^il bone. Each irf 
4ltMe canals is again divided into two smaH bonv canals w4)ose 
oxtceautiea sweH out into hollow bony globules, tne anterior and 
Posterior. The canals of the swimming bladder fill up these 
bony canals and giobules. The appendix of the membranacebos 
TCatibulnm enters into the right and left anterior bony globul<$ 
near tb» bullous end of the swimming bladder ; so that reaching 
the extremi^ of the switnming bladder, it- forms a septum, which 
Mparates the cavity of the appendix of the vestibulum filled wiA 
water from the cavity at the extremity of the swimming bladder 
ffilsdwith air. The circumference of this septum is surrounded 
^ a ring nearly cartilaginous. Hence in the herring the soho- 
nsB tremors of the swimming bladder are transferred, to the 
Biembranous vestibulum itself. ' 

15. The anterior part of the right membranous vestibulum of 
the herring communicates with the anterior part of the left mem- 
bmncHU' festibulam, by means of a transverse merabranooa 
calAt passing below the cerebrum, in such a manner that mer* 
CKTv cannot be injected into either vestibulum without filing 
^ uie same time the membranous vestibulutn and the seiHici^ 
ddar canals of the opposite side. ' - -* 

16. The lower end of the swimming bladder of the herring 
Mid arfchovy is produced into a cantd situated between the two 
OTftriea, and behind the rectum which opens into the ostium 
genitale. 

17. The swimming bkdder of the cobitis fossilis is not simple, 
bat CH»mistB of two parts, the upper greater, nnd the lower, very 
small, situated- without the bony capule. A fibrous process 
puaes from ^e skin to the swimming bladder by an external 
opminff of the osaeous capsule. 

IB. The canal for air (canaii* pneumalicm) of thfi swimming 

bladlUir of the cyprini 'enterisg into the cesoph&gua canapiM 

• T 2 - I 
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and dut by mefuw 9( a valre, but fonsft a 
tninour, through which the air caoalpeoetratea. in a spiiAl 
4i0Qt diminished to the fourth part of its size. 

19. The ear of the- ray fish is not furnished with e^ eim^ 
«xteiual passage, as all anatomists have hitherto believed ; titt 
with two. Besides the fenestra of the rfstibuhun cartilagtog^i 
iJosed by a membrane, described by Scarpa and Cuvi^, there 
exists a fenestra of the vestibulum membranaceiuB fii|«at«# ■ 
laeside it. The fenestra of the vestibuluin membranacenm it,tp 
be compared to the fenestra ovalis in mao, aad the fenestra, flf 
the Tostibolum caitila^neum to the fenestra rotunda, ip .m&n. 
The fenestra of the vestibulum cartilagio^u fonos m Qpenidc 
jiito the cavity of the vtistibuluio carUuguteoiDt the fen^itn.tf 
the vestilHiluia mecohranaceum in like Dtamier Jonas aa opi^iag 
into the cavity of the vestibulum membranaceum. 
, 20. Between the fenestrae of the vestibula membntnacea cat 
out in the cartilaginous cranium (belonging to the right an^I^ 
car) and the skin coyeriag the occiput, two bae^ are interpoaed 
filled with ^ white calcareous liquor, and touuung e»Gh othW' 
From each of these, a lame membranous caqfol catering thr^Hi^ 
the fenestra of the vestibuluvi membranaceum, descends into 
the vestibulum membranaceum, and tills its cavity. Thenfib*^ 
tCAlIed by Weber the sinuses of the external ear, and con^paniid 
by Monro to the conchae of the humui ear, answer t^ iwnKtw 
of the cavity of the tympanum, and the liquor inchtded la thev 
serve the pur)>ose of the bones of the ear. 

21. One or more very emftU canals, detected by M^^npo; b# 
BOt found by Camper, Scarpa, Coo^retti, and Cuvier, pass ^6m 
ike auditory sinus of each side to the cutis, and there opea bf 
very small mouths. By these canals, any excess of the cak^ 
reous ^liquid contained in the sinus ^^ditonus may be tbnMW 

wt. 

22. There is a small muscle .belonging to each audiboty ^nut, 
(ty means of which the auditory sinus may be compressiid, »fii 
its hquor either thrown out through the bukiII apertures opfifting 
in the cutis, or ioipelled thi;ough the canal into the membra^ws 
Sfjestibulum. In this way the vestibulum membranaceum may bit 
either compressed or relaxed, 

' 23. The vestibohua membranaceuiQ of theiaia aarpedo.Btar- 
WPrata (Risso) does not coptain white cretaceous h^flli y bu^.t 
gelatinous mass, mixed with a black (coloured sandy mattef j 

24. The membranous semicircular canals of the raise ape. joined 
to each other and to the vestibulum membrajiacflup) in,qvitf a 
different manner from those of the squalua. c^rcharias iphift 
4hfirky. The semicircular canals of the squa^as carchanas^FB 
•.semicircular form, while that of the cfya hss a oirpolar £?i«(, 
The semicircular canals of the 8q\Lahis carchacias proceed by<WB 
axtremity from the vestibulun membrapawaiB, wd.by the ptlier 
extremity return into iti wharaas tJiMe e^ ttw 1810; jOV. qwM 
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se^Mfated fh>m it, and indeed hare no commanicfltion with it' 
except by two very small ducte. One of these ducts passer 
firom the vestibtdam membniQaowim to the postetior caot^ 
which has the form of a circle, and does not cohere to tbe 
remaining cuials ; the other passes to the anterior canal- 

25. The ofoserratioB of Treviranus that the auditory nerres ate 
not always to be conaidered as branches of the tngeiuiaua is 
proved to betrae. 

36. The nerri auditorii accesaorii have different origina in 
difivrent fishes ; proceeding from the cerebrum, the par vagum, 
and'the trigeminus. Nor are these nerves always destined to. 
the same parts of the labyrinth. In the rata torpedo, the squalus 
oorefaarias and the petromyzon (lamprey), the neryi auditoi^ 
accessarii do not belong to the ear. In several of the cyprini^ 
Ae author dtocribes a very remarkable deviation in these 
nerves. 

27. "Hie branches of the nervi auditorii belonging to the ves- 
tibaluta are soft, and, as it were, spread over its inferior surface. 
"iRie branches «ent to the ainpullee are hard, and penetrate into 
the cavity of the ampulln, constituting a semilAnar plexus jut- 
ting ont into the cavity. The sonorous tremors of the fluid 
mcTuded- in the semicircular canals are readily transferred to 
these nerves. The nerves of the veatihulum receive the sono- 
rous tremors of the solid bodies included in the vestibulam or 
sadt. 



Aeticle II. 

On the Annlym of Brass. By Mr. W. M. Keates, 

^o the Editor of the Annab of Philosophy.) 

.SIR, 

Having noticed that most chemical writers, who have mode 
tneation of brass, state the proportions of the two metals which 
cMnpotfe that alloy, to be very different from what they really are^, 
I was induced to attribute the incorrectness of their statements 
tcr some fallacy in the mode of analyzing it ; thb opinion wm 
verified by some experiments which I made on the subject. 

The formula recommended by the most eminent writers is 
solution of the alloy in dilute nitric acid, adding excess of, 
caustic potash, boiling, to take np the oxide of zinc, and throw 
down the oxide of copper. 

This method of proceeding seems to have been followed from 
a consideration ' of the known habitudes of each oxide when 
per St, rather than founded on the result of direct experi- 
ment. For although the oxide of zin'c, when alone, is readily 
soluble in an excess of caustic alkali, yet when precipitated along 
wtUi oxide of -copper, a part only is taken np by that menstroum. 
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ISisprotubly arises Irom sonr^ mechMieal combinstioa <tf the 
two oxides, and not from any chemical union. Tha following 
experiment may, I think, be considered as sofficienk proof of the 
&llacy of the above mode of analysis. 

(A.) 100 grains of brass dissolved in diluted nitric acid ; the 
eolation wtis heated until it was nearly neuUral, and diluted with 
distilled water, 

(B.) 540 grainR of caustic potash dissolved in six ounces of 
water, were added to the solution A in a flask capable of boldine 
36 fluid ounces, using agitation during the mixture. The flask 
was placed on a sand-bath, and Uie contents boiled for an hoar 
and a half, precautions being taken to prevent the mixture bein|; 
thrown out of the flask, to which it is very liable, from the grml 
weight of the precipitate preventing the regular escape of steam. 
The whole was filtered while hot, and the precipitate, wbicbwas 
of a dark-brown colour, after being well washed, dried, and 
heated to re<lness, weighed 111-6 grains. 

. (C.) The filtered fluid, which was extremely alkaline, was 
reduced to a convenient bulk by evaporation, and eupersatomted 
with muriatic acid ; carbonate of soda was now added in excess, 
i^faich threw down carbonate of zinc, this was separated by the 
filter, and healed to redness ; the oxide of zinc resulting weighed 
14 grains, equal to 11'3 grains of zinc. 

' (D.) 100 grains of the precipitate (B) dissolved in dilute sul- 
phnric acid lefl. a small quantity of sulphate of lead, which, beine 
separated, the solution was rendered very acid, and two polished 
cylinders of iron immersed in it, which precipitated the copper, 
this, when collected and dried, weighed rather more than 
62*5 grains, which gives 70 grains of copper in the 111*5 of 
precipitate. 

(E.) The solution from which the copper had been precipitated 
was boiled with nitric acid to peroxidize the iron, and neariy 
neutralized by carbonate of soda. Ammonia was now added in 
excess, and the oxide of iron thrown down by it separated by 
ffltering. 

(F.) The Altered amraoniacal solution was, with the additioik- 
of muriatic acid, evaporated to dryness, and the dry mass heated 
in a silver crucible to drive off the muriate of ammonia; after 
which the residue was dissolved in dihtte muriatic acid, to which 
solution carbonate of soda was added in excess, and the precipi- 
tate resulting, after being heated to redness, weighed 22*6 grains, 
equal to 18 grains of zinc. 

Thus, then, the products of the analysis are : 

Copper at D 70-0 

,. Zinc at C and F 29-2 



Loss 0-8 

c,„!i^,oogle 
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"Mow had the mode of anKlyai* uDderconstderatiiiiQ been wt- 
f<^t, the precipitate (B) ought only to have weighed about 87*5 
snins inKtead of 1 1 1'5, aiid that at (C), 36-6 instead of 14 ; — a , 
mfierence much too great to be attributed to any error io the 
manipuktton. Had the residue left by the potash been taken 
for oxide of oppper, it would have given only 11*2 per cent, of 
unc in the brass, which approaches pretty aeaily the quantity 
Moignfld by some writers ; and as the defect in the analyBis 

Sobably arises, from some mechanical cause, it ie, therefore, 
idy that no two experiments would give the same results for 
anaUoyoCuniform composition. 

In recommending another mode of analysis to the notice of 
diemists, I do not pledge myself that it is one which will givfe 
rcMults of mathematical accuracy ; but which nevertheless will 
be fomid sufficiently correct for any practical purposes, and may 
nrye until some odg more versed in analytic research than 
myself shall point out a better. 

(A.) 70 grains of copper and 30 grains of zinc were dissolved 
ID dilute nitric acid. The solution, with the addition of a little 
snlphoric acid, was evaporated to dryness, and redissolved in 
dilute sulphuric acid, adding the acid, considerably in excess. A 
littiti sulphate of lead which lemaioed was separated, but not 
weighed ; it might arise from the zinc or the acid. , . 

(B.) The solution being much diluted was introduced into a 
flnsk, andbrought to the boiliug point. Three pohshed cylinders 
of iron, one inch long each, were introduced, and the boiling 
continued uutil the sotuliou became nearly colourless. A pi)rtion 
of the hquid was now tried for copper by a fresh piece of iron, 
but the surface remained perfectly free from it ; and upon adding 
one drop of a solution of nitrate of copper, a precipitate took 
pUce, which shows that this test was sufficiently delicate. 

(C.) The mixture was filtered while hot, and the copper well 
washed with very dilute sulphuric acid, and afterwards with 
boiling water ; and being dried, was put in a crucible covered 
vilh charcoal powder, and melted, the button weighed 69*6 
gnins. 

The filtered fluid was now proceeded with precisely in the 
Mume manner as at (E) in Experiment I. The oxide of zinc 
(Stained weighed 36-7 o, equal to 29-4 of zinc. This gives 

' Copper 69-6 

Zinc 29-4 

98-a 

USB 11 

100-0 

The deficiency of half a gnua of copper, and tittle more than 
half a ^lun of zinc« is not greater ttiaa what often occurs in 
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an^Bis ; aad it is probable that eren that qnuitity wooid be 
leaaeaed hj care in conducdttg the operations. In peHbnniii^' 
this aoalyais, it is necessary to drive off the whole of the nitrie' 
acid from the solution (A), and to have soffieient excess of std- 
jrfinrio acid to prevent the copper from attaching itself too' 
dosely to the iron ; in other respects, the excess of acid is not 
material. The boiling moet be continaed until «iMh time as tha 
solution becomes colourless, or till it ceases to «re any indica- 
tion of copper by any testa which may be applied. The solvtioB 
should be filtered while hot, and the precipitate washed with TeFf> 
dilute sulphuric acid. If the copper can be eufficieJHly dried - 
witlti^ut the risk of oxidizing, the fusion of it may be dispensed 
with ; but if it is thought necessary to melt it, the charcoal' 
powder, after the fusion, should be carefully washed, as minute 
grains of copper are generally dispersed through it. The iron 
need for precipitating flie copper should be as pure as possible, 
as frequently an insoluble black substance, which is probably a ■ 
carburet of that metal, separates during the action ot the acid ; 
should that be the case to uiy conBiderable degree, ao'aa tO' 
interfere with the results, it is highly probable that it wonkl be ' 
got rid of by fusing the precipitate. 

Boiling the solution during the precipitation of the coppet hbi ^ 
many advantages over sim^e immersion of the iron in a cold '^ 
solution. By the former method, a complete precipitation is 
generally obtained in an hour ; white, by the latter, the solution 
E^ held copper at the end of four days, and even when a com- 
plete precipitation hasbeen obtained (whichisnot often the case), ■ 
a portion uf the iron deposits in the state both of protoxide and 
peroxide, which can only be got rid of, at the rnk of disaolving a 
portion of copper with them ; besides which, the copper frequently 
adheres with such obstinacy to the iron as to render ^e estima* . 
tion of it impracticable.^ 

As a menstruum from which to precipitate the copper, sal- 
phuric acid possesses decided advantages over any which I have 
triefl ; if the alloy contains lead, it is left insoluole in the first 
instance ; also the copper is not reacted upon when precipitated, .. 
as is the case when the nitric acid is employed ; the progreaa of 
the operation too may be judged of from the eolour of toe solo-. 
tion. It is probable that the acetic acid mightbe empl'iyed,^ but 
I have not made trial of it. 
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Article III. 

On the Geology of the lile of Wigk, Sfc. 

ByTProf. Se(%wiek. ' - 

(To the Editor of the Annals of Philoto^^J) 

SIR, TriKlf CoUtgi, Cambriift, Marth II, laiS, 

Thebe appeared in the AntiaU of Philotophf for Sept. .1821,. 
«a artiole by one of your coirespondeotB (Mr. G. B. Sowerby), on 
the.Qsplogy of Headen HiU, in the Isle of Wight. With some 
of his observations I entirely concur ; and I appreciate as highly 
t^ he can do himself the importance of an intimate acquaintance 
with certain branches of natural history. Wilhoat such know.* 
ledge it must be ioipossible to aacertann the physical circum- 
stanoes wider whi<m ot^r newer strata have been deposited. 
To oompletQ the zoological history of any oae of thc«e forjoa*- 
tions, ni»ny details are yet wanting. It is principally with-l^ 
hope that my own observations may be ia some measure sub- 
serrient to this end, that I have ventured to request their insert 
tionin your journal. 

I must at the same time state, that some of Mr. Sowerlw's- 
views respecting the classification of the formations over me> 
chalk differ widely from my own. An absence of several monlfaB' 
from the Univarsity prevented his remarks from falling' into vtr 
hands before December. A series of engagemeatSf m which ft 
in unaeceMarjr here to speak, have prevented me from nndeitak^' 
i^the taak ofreplyiog tothemwitil this moment. 

The ptHOt on wnich your ooEreapond^it appears to differ moat 
wddely from myself is in the estimate he has formed respeotiiig! 
the merits of those who have preceded him. He seems batdly^ 
to liave ooosidered that the honours of inventive talent mutt" 
doefiy he awarded to those who first point out the way to di8Ci>> 
vny, andfromobecure and seemingly imperfect data we able to 
deoueeimpoitant general conclusions. One thing, howev^, is. 
mott'Oertam, tbatsarcAsUc aDimadversioDs, either ob sodeties, 
4ir iiidividaalB, can never tend to promote the investigatioDS of 
tenth. 

It is impossible that the praise of suocessfni investigatieiL 
sboold bewithh^irom Mr. Webster. His esoeUent aodorigt- 
pal: cowDUinicalions respecting the formations in the I^ of 
Wight are in the bands of every Engli^ geologist, and prove: 
both his difigenee in the observation of facts, and his rapacity ia • 
druiring the right oondusions from them. No subse^mait di>- 
cereries can possibly take away frcoa tte stent, even tfaea^ 
th^ -point out ftouM objects of deta^ which had been, perfaapa,. 
«ita«r-ov«loaJM«l ot misoBdcffstood. 

infHhefeUowmg notice I intend, fiat, togiTesome^aeaMu*.oC- 
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die fonils contained in the iron saad and the <rtfaer beds immt- 
dlately beneath the chalk. Secondly, to offer some remarks an 
the formations above the chalk. The observations on which the 
remarks are principally founded were made during two visits to 
the Isle of Wight ; one in the early part of the year 1819 ; thtt 
other in the ea^y part of last summer. 

No paper in we Annals of' Philosophy will be quoted, except 
the one before alluded to ; it will, therefore, be only necessary 
to refer to the page in which any particular observation is con- 
tained. I have the honour to be. Sir, 

Your most obedient aervant, 

A. Sedgwick. 



I. ObservatioTtt on the Formations between the Portland Oolite 
and the Chalk. 
Since the publication of Mr. Webster's letters to Sir H. Engle- 
field, the deposits between the Portland oobte and the chalk 
have generally been subdivided into three fonnations. (1.) Iron 
xmd, a formation of ferruginous sand and sandstone. (2.) An 
ai^illaceous deposit {Tetsworth clay of Mr. Greenough). 
(3.) Green sand, a siliceous deposit, containing subordinate beds 
of limestone, &c. ; generally characterized by the presence of a 
certain quantity of green earth. This claBsification is indepen- 
dent of all theory, and is ofily to be considered as a convenient 
mode of arranging a great many similar beds, the geological 
relations of which have been made out by actual observation. 
Tile three formations may together be considered as the repre- 
sentatives of the quader-aandsteia of Werner, as they appear to 
be associated with rocks of the some age, and agree with it 
in some of their more minute characters. Many details mus^ 
however, be supplied before even this point can be bompletely 
established. From the whole analogy of the English coast, as 
well as from the best accounts with which we are acquainted, 
there can be no doubt bat that some of the beds here described 
are widely extended in the north of France. In many parts of 
England, they preserve an extraordinary unity in thetr general 
relations and external character. On Uie whole, if we follow 
the great chalk escarpment towards the north-east, they gra- 
doally thin off, and sometimes, perhaps, entirely disappear. A 
few miles to the north of Flambro' Head, the chalk is seen in the 
cliff reposing on the clay of the vale of Pickering, without the 
intervenUoa of any beds of sand or sandstone. With whatever 
certainty liie great relations of the three formatimu above-men- 
tioned may have been established, errors may arise in fixing 
points of detail Irom some of the following causes. (1.) The - 
colouring principles of the upper and the lower sand are some- 
times wanting. (2.) The green particles which chuaeterize the 
upper sand sometimes abound so much in tlie low«r u to altar 
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iC§ ordinary appearance. (3.) Ttte led oxide of iroo abounds ao- 
much in nome maaies of tbe grteu tand that, without care, ihag 
might be coofoui^ed with tae ordinaiy beds of the iron »and. 
Another distinctive character, founded in the abundance of org^ 
nixed fossils in the grtea sand and their entire absence from 
many parts of the iron sand, might sometimes lead to erroDdouK 
coDdDsionB. In the sandy parts of Bedfordshire, one may 
trnve) for miles together without seeing even a fragment of a 
fossil shell ; yet some beds, which are subordinate to the same 
aand formation in the Isle of Wight, exhibit innumerable traces 
of beings which once possessed an organized structure. A good 
account of the fossils of the iron sand is undoubtedly a detidera- 
tum. Mr. Sowerby'a work will, I hope, eventually supply thia 
want. I shall consider myaelF fortunate if this brief notice 
should induce any one to visit those localities which best illus- 
trate the zoological history of the formation. 

All the upper beds of the iron »and in the Isle of Wight partake 
of the high inclination of the central chalk, range (Mr. Webster's 
Letters, p. 122, &c. &c.). As the bearing of the coast between 
Freshwater Bay and Brook Point, is considerably inclined to the 
direction of the strata ; they rise up in succession from the level 
of the beach, and are thus brought out under circumstances most 
favourable to a minute examioation. The natural section between 
Culver Cliff and the middle of Sandown Bay affords similar faci- 
lities for observation. Between Brook Pomt and Sandown the 
strata are nearly horizontal, and many parts of the coa^t present 
perpendicular escarpments. The upper beds would, therefore, 
be inaccessible, were it not for the deep channels worn in the 
face of the cliff by the rivulets which de^nd from the centra! 
chalk range. 

As the fossils which characterize the formation are not uni- 
formly distributed through its mass, it may be proper briefly to 
enumerate some of the principal changes which are exhibited in 
the mineral composition of its subordinate beds. 

(1.) Siliceous sand vanously coloured by oxide of iron, the 
colours sometimes very splendid, and beautifully contrasted. 
With these beds are sometimes associated a kind of coarse sili- 
ceous grit {carstone) cemented by oxide of iron. 

(2.) Fine white siliceous sand often passing into sandstone. 
(3.) Beds containing a variable admixture of argillaceoua 
mafter. They often contain carboiiate of lime, and a considera^ 
ble quantity of green earth. The more siliceous varieties then 
auume the ap[>ear&iice of green sand. In all these varieties - 
tiiere are foasils, most frequently in the form of casts . 

(4.) Beds of slate clay associated with pyritous wood coal. 
Some subordinate calcareous beds contain fossil shells, and 
innanterable bony fragments of a small fish. 

<6.) Beds of impure shell limestone. They abound in some 
pans of Sandown Bay, and ecour in almost every part of tb« 



oliff trtiimn &ook Poiot snd Freshwvtsr Bsjr. Aiong widb 
tkem sre BeveTBl of those coocretioiM deacribed in tlie fifth; 
vohine of the Geological TransactioDs under the name of CurL* 
Oi^y such beds have been descnhed as are found in the Isle of 
Wi^t, and sa^ serve in stnoe measure as guides to titose wha 
an exumniog its foEsil history. It would lie quite foreign to 
ike objects of this papra to describe the beds of fuller's eartli, 
idastic clay, yellow oonre, &g. whidi are found in other part»«f 
Ihglaad subordinate to this formation. 

II. Fossils of the Iron^ Sand. 

1. Obscure impressions of reeds and other vegetable bodies 
nuzed with carbonaceous matter, and sometime disposed in. 
regular layers. They abound in the argillaceous beds, and an 
contaminated with the presence of much iron pyrites. 

Carbonized wood is found in all parts of the formation. It 
sometimes makes an approach to the appearance of Jet. Moce, 
commooly the particles adhere so io^nectly that the specimens 
crumble between the fingers. Near Brook. Point the masses q£ 
mineralized wood are seen at the time of low water scattered 
about the strand like the great beanxs of a timber yard. Mr. 
Webster f has given an accurate and graphical description of 
this portion of the coast. The changes undei^one by thesft 
bodies are various and interesting. Traces of the original bark 
are by no means uncommon ; ac^ in one instance we found it 
marked with deep lozenge-formed indentations. Carbon and 
pyntes abound in almost all the specimens ; and the several 
parts are often held firmly together by carbonate of lime which 
has insinuated itself iifto eveiy portion of the mass, and partially 
displaced the woody fibre. When the lime is taken up by acids, 
there remains bebmd a friable skeleton of carbon. In other 
examples, the process of replacement is bo complete, that the. 
specimens may oe regarded as true petrifactions. I thought thi« 
the more remarkable as all the specimens of similar origin wtu^h 
I have seen in the iron sand of Norfolk and other parts of 
En^and, are silicified. The existence of this vast quantity of 
fossil wood is the more interesting, as it points out an analogy 
between the iVom sand and the quadersandstem of Wemer.J Our 

mbomid in nunjr of our coal disDicti, *nd ait by no meuu rare in eerain poitiMU it 
tlKLiHday, tbeOifiiidcIar, ■oiltheKiminendgeda]'. Piilnp* IbeN ii nM nu of 
»■ iiwl ■iiLllhiiwiiw iliiiiwrn ill ■lliiili li«w iir ll i im till tHiiil Tbn- 
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M^btnntiAB lemtctiiig tbe other foesils of rii»tAmMiti»ni«i itv 
joeager to affordiu much aMiatanee. 

2. Zoophytes. — (1.) We found between Freshwater B^«iid 
■tBrook P^iat many cylindrical boncretumi, deo^ tinged hj :the 
jed oxide of iron, Tbey present soicb well d«naed ir^l riiHl 
tenninatioDs, that there can be no doubt of jheir beto^ dcrivid 
^ffom soote oTgantaed body, thou^ the^ Ao.wt exhibit dialtnct 
itnceft of aoimal atructure, 

, (2.) Stems of the .bod^ described by Mr. Webotar un^ the 
4atpe of Uie tulip ukymtum. The steU^«rd txeosverBe sectuw 
«f the stent,* whkit.«ffe.so cAwaoo in blocks doirod froin ti» 
ff-eeti smd formatiop^ appfiar aUo.ia soaw beda of the iron amd 
near B«d>cUff. 

(3.) A oompoMtd Madrifere, The atellee aciee £reu a pedide, 
tnd are gniuped in a regular, spberoidal form. Some of the 
laiger epetuioenB iqipear to be forsMd by the untos of setienl 
distinct spheroidArf Th^ exist in the form of cal<»rQ0U8 concie- 
tionB, in a reef cf indurated iraa vatd, which appeara below Uie 
■hi^ wato* teaih on ^e easteraside of Sandown Bay. It ia a 
continuation of some of the incHned beds of Red-cliv, and ito 
iTidi]ratioD,ariae9 from the preeeace of a oonaiderable quantity of 
carbonate of lime. I weu the more particular in deACiibiqg this 
lo«ality, as it abouads.in sereml foasil Bfiecies which ai£ in a 
BtaAe of porfeot preaervatioB. 1 unfortunately reached the spot 
fwben the tide was- rajming io, u}d was only armed with a 
iMJonerapd ajsaiaUichiseJ. Any one wfao wishes to inreatigate 
the subject further, ought, after providing himself with laorp 
Powerful weapoofl, to viait the reef before the tin^ of , low 
water. 

(4.) An obwute -ooralline body. From the sasoe .locality . In 
its sbvcture it has a general analogy vidi the bodies described 
Ky Parkinson, vol. ii. p. 137, 138. 

3. U«ivA.i/VE8, — (1.) Ytrmicuiwia. Sowerby, Min. Con. 
pi, 57, Several traces of this eeous were observed in the Red- 
.cjiff reef abovermentioaed. Ahmg with them were some adbef- 

(2.) Ajmnonitet, We found a single fri^ment of this genus in 
^'.bed of coa«s« graeDiah aand near Brook Point. 

(3.) J^BtfUnmaj, Catttf euffiipieotly characteristic, to deter- 
mine the genus, are found m the upper part ofthecli^&tShaulb- 
lin Chine. 

(4.) A highly ornamented univalve, with raised longitn^inal 
,riba^ prohabty a.rostellaria. In the same state with the pi^eoed- 
iog. We met with fragmenta of the shell near BtookPfHot. 

(5.) VivifOJFtti?) A BOail spedes r^seml^ug that whtfli 
.^haiwd^ in the Piirbepk marble. From ^^ beds of shfitf hiii»- 
VtoWBWrtbtltPfk^.Ufe tn)n.sa»4for(aatiQnia FrethH«t«r S(^- 
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Gut«, probably deriTed from the same shall, are fonnd in tome 
aaiAy Deds Mtweeo the last mentioaed locali^ and Brook 
Point. 

(6.) To this list may be added Ae cattt of at least three or 
fiKir species of univalveB which abound in the upper part of the 
diff near Shanldin . 

ETury one who has exaauned the locahties of focsils waut have 
remarked that in strata abounding in the oxide of iron, tliey arc 
frequently stripped oftheirsh^y covering. Id soft ar^llaceoua 
beds, even the colours of the original shell are sometimes pre- 
aerred, but the specimens are generally friaUe, and often disfl- 
gored by compression. In other mineral masses, more esp^ 
eiaHy such as contain a considerable proportion of carbonate of 
^fime, the fossils which can be detached nom the matrii are in a 
beautiful state of preserration. Sereral species which exist only 
at casti in the ferruginous cliffi of Shankhn, are finely preserved 
in Red-cliff reef. It is probable that perfect sfa^te belonging to 
aU those species of which we have now only the cattt, may be 
fbund by any one who has time to eicamine the localities above- 
taentioned. 

4. Bivalves.— (1.) Grypketa tinuata. Min. Con. t. 336. 
(2.) Ostrea. At least three distinct species. 
{a.) A palmated cockscomb oyster, associated with, and 
sometimes adhering to, the preceding, species. They are found 
in regular beds which travene the clifis of Kackgang Chine and 
Shanklin Chine. Traces of the sune- beds appear to the west of 
Brook Point. 

(&.) An undescribed species ; much elongated ; in general 
form somewhat resembling the oHrea tenera. aim. Con. pi. 363, 
p. 2, 3. This species abounds in some of the calcareous beds to 
Uie west of Brook Point. 

(c.) A small fiat oyster, associated with the preceding. Thin 
beds of this fossil traverse some of the argillaceous strata of San- 
down Bay. The shelly matter is sometimes replaced by minute 
crystals of selenite which have originated in its destruction. 
TTie analogous facts exhibited by the Oxford clay and the Kim- 
meridge clay, are too well known to require any description, 
lliere are probably more species of this genns ; out the speci- 
nens are genendly too ramous to show any good distinctive 
characters. 
(3.) Pema. 

(a.) A large thick qnadrangular shell. 

(6.) Resembling ;>enui aviculoida <Min. Con. pi. 66), but Uie 
fragments too imperfect to determine the species. Both are 
found in Red^liiiTeef. The pema avkuhides is a characteristle 
shell of the middle oolite formation {coral rae). A pema of rude 
trapezoidal form is also found in that formation near Weymouth, 
but is of an entirely different species from the quadrangular shell 
above mentioned. 
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(4.) Trigimia. 

(a.) Dedalea. Min. Con. pi. 88, 
. h,) AUformis. Min.Con.pl. 215. 

Both Hpecies are found in Ked-cliff reef. Casta of the latter 
id>ound in the ferruginous beds of Shanklin Chine. It is veiy 
common in the green and formation. 

(6.J Astarte axcavata (?) Min. Con. pi. 233. Red-cliff reef. 

(Q.) Sjaharaeorrugata. Min. Con. pi. 335. Red-cliff reef. 

(7.) Terebratula. Too much imbedded to exhibit specific 
dbaracters. Resembles terehralula peclila. It exists in great 
abundance, and in various states of preservation, in some be^ 
near Shanklin Chine. 

(8.) Aa exceedingly minute oval-sfaaped bivaire. It exists io 
immense abundance, often appearing like a thin farinaceous 
coating interposed between the laminae of calcareous slate clay, 
which occur in the ai^llaceous beds of Sandowa Bay, and 
rarious other pattaof tbe formation. 

(9.) A bivalve abounding in the thin beds of limestone whicll 
occur in so many parts of the formation. Casts of the same 
shell arc common in some of the less indurated beds. We were 
in no instance able to obtain specimens with distinct specific 
characters. 

(10.) To this list may be added the casts of four or five spe- 
cies which are in too imperfect a state to be ascertained . Prom 
tJie upper part of the clin near Shanklin Chine. 

5, Vebtbbsal Bones, Fins, Su:. of a small Fish. — In ' 
eat abundance in some impure calcareous beds, west of Brook 
'oint. To these we may add the bones of a large cetaceous 
animal which were found, as I have been informed by Pkh 
fessor Buckland, in Sandown Bay. 

The preceding list, however imperfect, will show that the 
iron sand is by no means destitute of fossil inhabitants. They 
are generally in a bad state of preservation, and little inviting to 
the collector. But on this very account, the few beds whidt 
exhibit them in a state sufficienUy perfect for description are the 
more deserving of a nainute examination. 

III. Tetswobth Clay. 

This bed, interposed between the green sand and the iron saad^ 
is perfectly continuous in the Isle oiWight.* It is of company 
tively little interest, inasmuch as it contains very few fossils. In 
the ruinous cliff formed by its western termination, we found 
Segments of a thin calcareous bed containing traces of a small 
species of vivipara. This fact, if confirmed by better specimens, 
would be interesting, because shells of the same genus abound 
in the Petworth marble, which is derived' from toe same fona- 
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IV. Green Sand and Chalk Fobhatu^n. 

The great geological pheBOmena preseoted by these two for- 

qiA^ona bfive beeo adinimbly detailed by Mr. Webster. Their 

fossil biBtoiy has already received considerable illustration : mudi, 

however, remains to be done. The zoophytes (especially of the 

. gnea sand) would afford excelleat materials in tne hands of a 
good naturalist, as the species are very numerous, and the 
peater part of them remain undescribed. 

The b«^s of green sand in Freshwater Bay are in a state of 

, imperfect afgiegatiou which favours the extractioa of the organic 
remains, lae corresponding beds which appear near the eastern 

. eitreBtityof the island are in a state of much greater indnration. 
Thoy are there seen in contact with a variety of indurated marl 
which forms the b^'B of the chalk deposit. The line of junctioir 
is ill de&ne4, as the green sand appears to. pass into tne beds 
which repose upon it, by gradations which are almost insensible. 

. Ilbese ambiguous appearances are limited to the extent of a few 
feet, and can throw no difficulty in the way of a proper classi&- 

. cation of the two formations. In some other parU of England, 

: the case 19 far difierent. The argillaceoi^ matter, which ^way» 
forms a constituent of the lower chalk, prevails to such a degree 

.4hlLt the beds gradually pass into a tenacious clay. On the other 
band, the lower portions of this argillaceous marl become mixed 
with sand and sandstoqe, which seem to link them to the green 

.atmd iojxaa.tioD. Hence arises an awhiguity. 

The beds of argillaceous marl may be considered as forming a 
portion either of the green sand, or of the chalk series. Mr, 

. Cireenough, in his Geological Map, has chosen the former alter- 
native. As far as my own observations go, the choice has, I 
tUnk, be^n unfortunate. Perhaps the proper mode of avoiding 
all ambiguity would be, to give an appropnate name to all those 
TBiieti«s pf chalk marl which are in toe state of a tenacious clay, 
and tq teoresent them by a peculiar colour. The strata in the 
meighbpurQQod of Caotbtidge a£brd an example of the arrange- 
ment we have been describing. The order of Buperposilion is as 
follows : 

(1.) Chalk with . flints, forming an escarpment which ranges 
about 10 miles to the east of the town. 

(2.) Indurated chalk marl, the upper portion approaching the 
true character of chalk, the lower portion becoming gradually so 
argillaceous, that it at length loses the appearance of a cretaceous 
rock. ,. 

(3.) Tenacious bluish clay {gait) separated from the preceding 
by a very thin bed, which is mixed with green sand, and contains 
a great many fossils. No denudation immediately about Cam- 
bridge shows any inferior formation; but on the confines of 
Bedfordshire, the gait is seen reposing on the iron tend.* ■ ThJs 
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account might lead any ooe who is unacquainted with the foagils 
of the district to suppose that the thin bed of green sand is the 
representative of the green sand formation ; and consequently, 
that the great bed of clay (gait) is identical with the Tetswonh 
clay before mentioned. The conclusion would not, however, 
bear the test of examination for the following reasons : 

(1.) The fossils of the thin bed of green sand, amounting to 
about 20 species, do not belong to the suite of the green sand 
formation; but partake of characters common to the upper and 
lower beds associated with it. 

(2.) The fossils of the clay (gall) form a suite nearly identical 
with those of the Fitlkstone mart which reposes on the green sand 
formation.* 

(3.) When the gait in the vicinity of Cambridge is perforated 
for the purpose of obtaining water, the first discnarge forces up 
a considerable quantity of green 'sand — a fact which indicates 
the existence of the green sand formation below the gall.f All 
these facts combined with the intimate connexion between the 
chalk and the beds on which it reposes, lead to the conclusion 
that the gait of Cambridge is an argillaceous variety of chalk 
marl. Any system of classification which unites this great 
argillaceous deposit with the inferior green sand formation, 
assumes the existence of a relation respecting which the denU' 
dations of the country afford no evidence whatsoever. 

Notwithstanding the intimate relations between the argilla- 
ceous marl and the superincumbent ^eds, it would not be ezpe- . 
dient to represent it on a map by the ordinary colour of t}ie 
chalk ; for the colour would then cease to mark the boundary of 
a distinct escarpment. If these views be correct, the proper 
mode would be to represent the argillaceous varieties of chalk 
marl by a distinct colour; which would then mark the superfi- 
cial extent of adat region stretching out from the foot of a well- 
defined chalk escarpment. The mode recommended wonld 
moreover be in harmony with that which is adopted in the super- 
ficial delineation of the greater part of the English oolite series. 
This series (as is obvious from the enumeration in Mr. Green- 
ough's Map) consists of three distinct oolitic deposits, each rest- 
ing on a great bed of clay. The Lias clay and the Oxford clay 
have appropriate colours assigned to them. Jn conformity with 
the system, an appropriate colour ought also to be given to the 
Kimmeridge clay wherever it appears at the surface. The Port- 
land oolite and the superincumbent Purbeck beds might then be 
conveniently represented by a stogie tint. 

• GkL Tmm. ». M. 

■f The su[^ei of mtai olituncd bj iaring have Dcrer beea known to flul. TUt 
Mcrcis , to prove th&t there ia an impervioua bed, probably of day, immediately vnd^ the 
^(m f anil on vhidi the gait repoaes. For it is hardly coticeiTable that a liirgii foima- 
don of land Bhould be alwsyi «□ Mtuiated with water ai to be able to fi»ce up • eolilDik - 
10 the heiglit of nearly 200 feet, whmvei the upper bed ii perforated. 
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' Every one who ia acqnftinted nith tke eoatiiiental woriu <M 
geology must have remarked the extraoTtbnBiy raeagemem t4 
their aetails respecting mOst of tke sectMidwry rocks whidi are 
newer than the fommtiona of the Tkurivgerwald. The En^ish 
formBtions belonging to the same epoch are exhibited in abeao- 
tiful and perfect order, for which it is in vain to look in ttof . 
«tber patt of the world which haa been yet «xaniined. The 
great beds of clay, interposed between the several oolitic depo- 
sit!, first enabled Mr. Smith to separate them from each other^ 
and to trace their distinctive characters. All such points «f 
detail, when once well established, heceme go many tww tenns 
of comparison, by which we may eventually be esabled to fix 
the relations between our own formations, and those in othez 
parts of the world. An accurate deltneation of all those a^tHa- 
oeouS' beds, which form so distiiigniahin|; a feature in ]^glidi 

Jjeology, is certainly an object of the first importance. Ourgeo- 
ogicidmaps, as far as they are eonstructed on that prmoiple, 
not only point out the demarcation between mineral betb of 
separate diaracters, but acquaint us at once with the gmeral 
aspect of the surface. Tke colours of the argillaceous beds 
representing the extent of low, marshy, featureless distiicts; 
while the colours of the several oolitic formations, and of the 
chalk, point out ^e limits of a succession of bold escarpmeBt* 
and prolonged natural terraces. 
The preceding digression has not originated in any spirit of 
' captious criticism ; but in difficulties which have been expe- 
zienced in classifying some of the beds which suppoitthechuk; 
and in an earnest wish thatthe authors of our geological-maps, 
who have supplied us with so many admirable wails, may leave 
nothing vtidone whkk can possibly he Reeled. 

V. Om the Fokmations lOF Sand and Plastic Cla.y, 

London Clay, &,c. 

The English formations which rest immediataly -apoa -tlK 

<ch^k belong to a distinct epoch in the natural history of the 

earth ; for they are not co-extensive with, nor always confonm- 

ble to, the beds by which they are supported, but radier reseait^ 

materials which nave been mechanically drifted mto the deep 

depressions or water-worn denudations of the older rocks. Iliey 

, -are, therefore, generally limited to the extent of certain pre-exiat- 

iog inequalities in the surface of the globe. 

UepositB originattng in Ae way we have - described msst 
Decessarity be of variable thickness, and liable-to every possible 
-modification from the action of mere local causes. Any useful 
classification of their component beds would, periups, never 



Slave been effected, had not the organic remains presnvedin 
Uteva exhibited an extraordinary umfonnity of character tmd 
vmngaaMnt. An accunte examiaation of thesa apoUa bm, 
ihereKire, supplied us with the means of estaMbhiiig analogiea 



iS2S.} Geology «f the lak of Wight, Ssc. '839 

Jrttween j^nomena vfaich otherwise must have app«ftred 
entirely uticoanected. As the phyaicul characters of any atraUt 
ibecome more liable to variation, all the accompanying circim^ 
irtances are of proportioDall^ greater in^ortance. Uence» 
arraagements of some of out Jormatiom hare been made esoli>~ 
sirely from zoological consiaerations. It must, however, be 
«bviout, that classificationB of this kind would be of no uae to 
the geologist, miless accompanied with direct obserr^ona on tJbe 
■Hperposition of the mineral masses in which the organic renwiiw 
nre entombed. The existence of a given smte of fos^ in eoijr 
n>ck proves nothing respecting its age. unless we can show that 
the same suite is associated with other strata of known relatioiu> 
and even then, our conclusions on the subject ace only icwndeiJ. 
«o analogy, "No one ought, therefore, to generaU% on soGk 
graands as these before his observations have been widely 
jSKtended. He may then become acquainted with so maq^ 
coiTeaptmt^ng facts ; that phenomena, which at 0rst preaaated 
notbtnebut obscure analogies, may at la^ become as conoltture 
in establishing any geological relation as the most dtreot evi^ 
dence. 

The truth of this statement is so obvious that it would have 
been umjecessary to bring it forward, had it not been orerlookad 
h^ some of those whO||>I^eci to the present anangemant of ow 
^rliarg rocks. 

3%e lowest, and at the same time the most widely extendel 
d^osits in the chalk beaina of London and the Isle of Wight, a>e 
^BDerally divided into the two foUov/u^g /ormations : 

1, Sand and Plastic Clay. Composed of a great many .beds 
of sand, in scmie places white and pure ; inothers im^ireand tinned 
with almost every possible shade of colour. Subordinate to which 
are beds offine potter's clay, impure alliaceous beds sometimes 
containing calcareous concretions, beds of rolled flints, thin beds 
of is^Mire wood coal. Sec. The beds of sand and pebb^ t^pear 
te have oTiginated in a state of things ill suited to the .presem*- 
iioQ of organized beings : accordingly, with some remarkable 
receptions, we find few of their lemaioa in this 'formation. 

2. LondonClay. A/brnuiff'on of tenacious cIeiv, often aboundiag; 
ima^nria ; sometimes containing thin beds of argillaceovs lime- 
stone ; containing also, more rarely, beds of sand and calcareotts 
«andstoae. Organic remains are jdispersed in most extraordiuaiy 
fsx^Btion through ahnost eV«ty ^lart of this widely etteodeA 
jorniatiou. 

'The. separation of the two formations above-mentioned is not 
waiJied oot by any extraordmarv natural epoch ; but is mer^ 
nMumad as a convenient classification, founded on constant 
^geological relations ^ on a decided difference in the composition 
of the constituent beds; and a still more decided diffeisnce in 
z2 
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their zoological phenomeDa. It was first pointed out by Smitlt 
^Farey's Surrey of Derbyshire, p. 110, 111). Parkingoii atler- 
irardB furnished us with many interesting details, and established 
Ae complete identity of the great argnlaceous debosits of the 
London basin, and of the Hampshire coast, (Geol. Trans, vol. i. 
'p. 336). But it was reserved for Webster to describe a still 
iBore important series of facts which went far to complete the 
nainral history of the two formations. The propriety of thiB 
<da88ification has been further confirnied by elaborate sectioiu 
takw by Buckland and Conybeare from certain parts of the 
London basin.* (Geol. Trans, iv. 277.) We have been thus par- 
ticular in enumerating authorities, because they all tend to esta- 
blish a conclusion which it has Lately been attempted to invali- 
date. On referring to the specific objections urged against the 
dassification we have been describing, it will be se^ that they 
are all founded on the examination of a single natural section. 
(^Annalf of Philosophy, p. 217, 218.) The statement contains^ 
tiierefore, in a great measure, its own refutation. No man hving 
«an on such grounds judge of the propriety of any geologic^ 
arrangement ; still less is ne entitlea to assert that every thine 
is in ravour of his own opinion. It rec|uires repeated compari- 
sons before we can form a correct estimate of the extent and 
Telalive importance of any system of ^ds ; and without that 
knowledge we are not in possession even of the elements of a 
good arrangement. 

The extraordinary vertical beds which appear in Alum B^, 
and are continued in the same position on the north side of the 
«lialk range to the eastern extremity of the Isle of Wight, are 
separated by Mr. Webster into two formaliom, (Geol. IVans. 
Tol.ii.pl. 11, &c.) 

( 1 .) Sand and Plastic Clay. Extending from the chalk to the 
bed of cemented pebbles marked (x.) 

(2.) London Clay. Represented in tbis instance by a bed 
<B) about 260 feet thick. 

Against this system it is ui^ed {AnnaU, p. 217), that there is a 
-bed of London clay marked (a) in the same section, behv) the 
^reaterpart of the bedsof sn/id and plastic clay ; that there is as 
much appatent continuity in the bed (d), as in the one marked 

To tbis we reply, that there is no apparent continuity in eitbei ~ 

* ThepiU at C»iagro<ie HiH, near Reading, ore noticed bj Dr. Woodwud, and* 
aeries of spedinenR collected by him ttom th&t localitT', are adil lodged in the calnneCsof ' 
ibe UnivcTiity of Gambrtdge. His aceounc of the (Mfam, aa it eiiated mors dum 100 ' 
jcan since, is aa tblloWB : (Cat. of Fosaila, tdL ii. p. 41.) 



(oloun, punde, blue, red, Hrer-colmr, 33 feet. Neit the sand, with the oylter shsDi, 
MmpcMd ofgiaiiu, greeniib, black, aod white, one foot thick. VnAtt thfa a doAf ' 
^Haj,. with aorae oyUer shells in it, but very tender aad rotten, a toot thick, UnW' 
Heath, chalk, in which ibe vorkmen have nunk 20 feet without finding the bottom,** Ac. 
HeaAerwuda adda, tbat cbe bed oTsBad with i)7«ter« had bera trac^ for tmrnilcsan 
*vray tide of Reading - - ,- 
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of the beds. Nothing is placed before the eyes except an irre- 
gular surface laid bare by a section transverse to the range of the 
formations above the chdk. But we do know that a great ai^ii- 
laceous deposit, resting on the sand andpiastic clatf formation, is 
almost co-extensive with the basim of London and of the Isle oi 
Wight ; and that its general rektions, and the fossils contained 
ID it, are Identical with those of the stratum (B) in the section ot 
Alum Bay. On the other hand, we do not know, by the evidence 
of other sections, that the stratum (c^ is continuous. Indeed, 
there is all the proof which can be afforded by negative evidencft 
Uiat it has no rank but that of an accidental or subordinate bed. 
. It is further stated iAnnah, p. 218) that the fossils of the- 
lower argillaceous bed (d) are identical with those of the Lon- 
don clay. This assertion, taken in its utmost extent, only proves- 
that the sea, during the age of the sand and plastic clayf'orma- 
tion, was sufficiently tranquil to allow the propagation ofoertaia 
species of mollusctE, Nor is it extraordinary that the progeny of 
these animals should be found in still greater abundance in newer 
argillaceous beds, deposited under circumatances more favoura- 
ble to the existence of organized beings. But after all, is the 
. assertion correctly true? The ai^llaceous bed (d) was examined 
by Mr. Henslow and myself dugng our first visit to the Isle o£ 
Wieht in the year 1819. 

The fossils of the stratum were principally confined to the 
xptaria. Among the specimens brought away on that occasion^ 
I find the following : 

(1.) Fragments of an oyster nearly resembling ostrea pukhra, 
<Min.Con.pl.279.) 

(2.) A mi/a and pinna, both probably London clay fossils;, 
because, if I mistake not, the same species are found in the 
Tocks of Bognor. 

(3.) Casts of two species of bivalves, and of one univalve- 
It is worthy of remark, that not one out of this suite is figured 
in the Fossiha Uaatoniensia of firander. On the other hand, 
tiiousands of fragments of the well-known Lmidon clay fossils 
are dispersed through almost every part of the upper argillaceous 
bed (B) ; agreeing (as was observed by Mr. Webster) in their 
state of preservation as well as in their specific characters with 
the organic remains of the Hampshire coast. 

Two other facts are brought forward {Annals, p. 2l8) to prove 
that the beds we have been considering ought not to be separated 
iatotvo formations, viz. the existence ai septaria in the stratum 
(d), and the existence of decomposing rolled fiiuts both above 
and below the argillaceous bed (B), We may briefly observe ^ 
first, that septaria prove nothing respecting the age of the bed» 
in which they are contained ; because they are found in all the 
argillaceous deposits associated with our secondary rocks ; and 
secomlly, that rolled flints prove nothing except the mechanical 
wigin of the banks of sand in which they are contained, an,d 
floaybe found in any stratum which is newer than the chalk. 
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Had we possessed no information respecting the bedb imise.'' 
diatelv above the chalk, ijxcept that which is derived from ttiQ' 
Isle or Wight, no one would, perhaps, have thought it neceaeary; 
to separste them into two formations. So much may safely tw- 
conceded to the objections we have been considering. Wft' 
ninst at the same time remark, that the section in Alum Bay 
can hardly convey any correct notion respecting the classifica- 
tion of the component beds, because the regular order of depo- 
sition has been interrupted by a catastrophe which haHed all the- 
strata into a position entirely dilTerent from that which they once 
occnpied. Under such circumstances, it would be most unphi- 
losotmical to hasten to a general conclusion before other locali- 
ties nave been examined, m which the successive deposits have- 
met with no interruption, and in which all the accompanying' 
phenomena are exhibited in more perfect order. The Hampshire' 
coast from Stodland Bay to the eastern termination of HordwelT 
cliffy offers the best possible commentary on the formatioHs of 
Alum Bay ; for in that part of the basin, the lower beds have not 
been dis[naced since their first deposition, and are laid bare by a 
jBUCcesaion of good sections. The sajtd and plastic clay fotna-' 
tion occupies eveiy portion of the cliff between Stndtand Bay 
and Christ Church Head. In following the coast in that direc- 
tion, the beds are found to have a slight inclination in a direction 
^out E8E. At the termination of the cliff of diluvium on the 
«ast side of the Christ Church river, these beds reappear with 
the same inclination which gradually carries them under the 
I/mdon clai/. The line of demarcation is perfectly wrfl defined, 
and the London clay then occupies the whole clifif, and exhibits 
a succession of beds of very great thickness. By the continued 
inclination towards the imaginary centre of the basin, iheyr are 
successively brought down to the beach, and at length disappear 
(nearly opposite trie village of Barton) under formations, which 
are evidently contemporaneous with the horizontal beds of 
Headen Hill, and will be mentioned in their proper place. 

The portion of the sattd and plastic clay formation, sooth of 
Poole harbour, may be examined in any of the great pitsi which 
liave been opened m it. The following section, taken ftom one 
of the clay-pits to the north-west of Corfe Castle, may serve as 
an example. The beds are connted from the top. 

<1.) Yellow sand with ferru^noua concretions. . , 20 or SOfeet; 
(3.) A thin bed' of fermginons grit resting on impure 

wood coal S 

^.) Rne potter's clay »■ 

(4.) Ferrueinous grit, and very impure pyritous wood- 
coal 2 

(6.) Good clay 5 

(6.) Darlc impure clay 3 

<7.) Fine potter's clay ;,......,.. '8 ■ 

(6.) Impure Bfunt ana clay of imkcoiratlucluieM. 

CJooi^Ic 
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The sasdy. difis, west of Christ Church Head, are traveiBed 
ty irregular subordinate argillaceous beds, some, of which con- 
tain c^careous concretions. The preeeiice of organic remains 
may be expected in such cases, Aough my very limited observa- 
tjons did not enable me to detect them. It is impossible to gira 
any description of the London claif without entering on details 
wlucb are incompatible with the objects of'tbis notice. 

' The natural section exhibited between Handfast Point and the 
westera termination of Hordwell Cliff, not only affords a satis- 
factory confirmation of the classification which has been adopted ; 
but by a slight imaginary prolongation of the bedg may be 
linked to another natural section between Colwell Bayaad the 
*!Needies of the Isie of Wight, These gener^ views enable ns- 
to connect the great depositions on both sides of the Solent, aird 
to Qk the relations of the Tertical beds of Alum Bay by evidence 
not short of demonstration, 

TI. Beds between the London Ceay andthgLoweA 
Freshwater Formatiom. 

The vertical beds of Alum Bay are succeeded by a formation 
principally composed of siliceous . sand ; the lower portion of 
which is considerably inclined, while the upper portion is nearly 
horizontal. It should seem, therefore, Uiat this formation 
b^ogs to the epoch of the great catastrophe which tilted the 
oeotnd chalk range into its present unnatural position. The 
section in WhitecliS* Bay confirms this hypothesis. All its more 
HQportaot features are oeautifully delineated in the work of Sir 
H. Engletield on the Isle of Wight ; and the accompanying^ 
descriptions by Mr. Webster prove that its component parts are 
oontemporaneous, and probably continuous, witii the formations 
of Alum Bay. The two localities, however, differ from each 
oihesr in some points which are not unimportant. The hwer 
freshwater beds rest immediately upon ihe most northern vertical 
"oed of Whitecliff Bay, and descend so rapidly to the level of the 
beach that it is impossible to ascertain the nature of the strata 
by which they are afterwards supported. Nor is this the only 
distinguishing circumstance. The last vertical bed bears litde 
resemblance to the London clay (D) of Alum Bay ; for it i& 
principally composed of siliceous sand, and contains a distinct 
BuUe. of fossils. I have no specimens of these fossils now before 
me ; but Ironi memoranda made upon the spot, they appear 
(^effy to consist of the following genera : 

(1 .) Ostrea, with a convex and deeply striated valve. 

(2.) Fenuj. 

(3,) Nacula. 

(4.) MureXf two species. 

(5.) RiiUeliariu rimota. 

(6.) Cerithium, one or two specisg. 

{^ ii.,AjKitla nJittlata,^<i, 
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V^th the exception of the undescribed oyster, all these Species 
are foaad in exactly the same state of preservatioa, in the upper 
marine formatioti of Colwell Bay. From all these facts, which 
at first appeared sufficiently perplexing, we concluded ; first, that 
the London day had never extended to Whitecliff Bay, or, at 
least, had thinned off to such a degree as to be quite insignifi- 
cant; and, secondly, that the most northern vertical bed of 
Wbitecliff Bay was part of a formation of siliceous sand, Sec. 
between the London clay and the lower freshwater beds. An 
'examination of the Hampshire coast completely confirnied us in 
this opinion. It has already been stated that the London clay 
terminates in the cliff nearly opposite the village of Barton. 
Beds of sand of a light-brown colour there first inake their 
appearance at the top of the cliff, and follow the dip of the infe- 
Mor clay. They are succeeded by other beds of sand, containing 
two well defined layers of coaly matter which may he traced iu 
the escarpment for a considerable distance. On the last mat' 
tinned sandy strata rests a bed, &ve or six feet thick, which con- 
tains a considerable portion of argillaceous matter. The whole 
system of these beds above the London clay is more thac 40 feet 
thick. The lower sandy strata contain a few marine shells, 
among which we remarked some very large ceritkia; but the 
highest beds abound in many species which (in addition to a few 
London clay fossils) form a suite, absolutely identical with that 
which characterizes the most northern vertical hcA ofWhitecliff 
Bay.* At the eastern end of this portion of Barton Cliff com- 
mences a freshwater formation, resting on the beds last described, 
"and dipping like its associates about ESE, As nearly all the 
fossils I collected from this part of the coast were unfortunately 
lost, I am compelled to rely almost exclusively on memoranda 
made by my friend Mr. Whewell, who assisted me in collecting 
many of the facts detailed in this paper. The notes were, how- 
ever, taken on the spot ; and are, therefore, we hope, Bufficientlj 
accurate to establish the general facts for which we are contend- 
ing. It appears from what has been stated ; first, that a regular 
marine formation principally composed of siliceous sand, sepa- 
rates the London clay from the freshwater beds of the Hampshire 
coast; secondly, that the same formation is probably continued with- 
out interruption from Alum Bay to Whitecliff Bay ; and, thirdly, 
that the disturbing force which upset the mid region of the Isle 
of Wight, acted after a part of this formation had been deposited. 
A deposit preserving the same characters in places whica are so 

* It li too much to expect the uine phenomoui in all the tnbutp puts of a taiuj 
dcpodt; otherwtMODe m^htlookfrnkiiinUaTniiten] thebed (G> which tepuatci Aa 
white «Mid ftom tha limrfntlitcaltrfonBatim of Headtn HHI. (Owl. Tmu. *al. ii. 
fLll.) We lut tummer «alj otRrnioed thii bed in a (IbhI* poiiit, whcMitlndbMt 
«ipoMd bf a Imit Mlip imnudiatclj ^Mi*e the gmtt Mud nla. It then mntajjifil yen 
Hitle ar^naceoni mittcr, bnt wfi compoMd of Tariooi cokond unds, which npMMA 
*«hM«bMnnidelrblw(ltdlagMlmin>ptM(diM(r. W* tmd M fimb ia^ 

Googic 
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remote from each other, may probably have extended orer the 
greater part of the Isle of Wight basin. 

The siliceous beds which ia. the neighbourhood of Paris are 
often found between the calcaire grassier and the lower freshvxUer 
formation, are strikingly analogous to the beds we nave been 
describing. Whether the Bagihot sand which rests immediately 
on the London clay can be referred to the same epoch may admit 
of doubt, because the time of its deposition is not, I believe, 
limited by any known succession of newer beds. The prefer 
data for solving the question will probably be given in t&« next 
Tolumeof the Geological Transactions. 

VII. HoBizoNTAL Beds in tbb Nobth of the Isle or 
Wight, &c. 

Since the publication of Mr. Webster's letters to Sir H. Eo^- 
field, it has been universally admitted that all the northern 
region of the Isle of Wight is composed of neariy horizontal bedi, 
of later origin than any of those which have been enumerated. 
As the separation of these beds into three distinct formations is 
founded simply on zoologies considerations, without any primary 
reference to the nature of their component parts ; the propriety 
of such a separation can only be established by a rigid determi- 
nation of the fossil species contained in them. With the com- 
pletion of this task Mr. Webster has been for some time 
employed ; especially since the objection to his arrangement, 
which appeared in the Annals of Philosophu ibr last September. 
Every thing may be expected from the Zealand talents of one to 
whom we are already so much indebted. Those &cts, connected 
with this subject, which have fallen under my own observation, 
will be given without any details, except such as are absolutely 
necessary to make them understood. The classification publiehea 
by Mr. Webster will be adopted without any reserve. 

]. Lower Freshwater Formation. During avisit to the Isleof 
Wight, made by Mr, Henslow and myself m the year 1819, w« 
ventied almost all Mr. Webster's observations on the portion of 
this formation which extends from Headen Hill to Colwell Bay. 
In the northern part of Totlaod Bay, we found allemating with 
the indurated lower freshwater marl, several thin beds ot clay, 
one of which cc»itained many specimens of a small shell we 
considered' a cerithium. Not only from its associates, but also 
from its specific characters, we are now convinced that it is a 
freshwater shell. According to the modern nomenclature, it 
must, therefore, be called a potamides. In some of the upper 
beds of the formation (more especially in Colwelt Bay, near the 
place where they descend to the beach and disappear) we found 
undoubted proofs of the mixture of marine and freshwater species, 
not only in the aipliaceous maris, but in the masses of fresh- 
Water rock. A single specimen struck off from one of these 
masses cmitaiiu examples of the following ge&*ra : 
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(2.) Venui. 

(3.) Cerithium. 

(4) PloperbiB. 

<6.) I^ny^a. 

The lower pOTtieo c^ the cliff between Garnet Point and 'Eaat 
Gamta presents ntway exu^les of the mixture or alternation of 
laanne and freahw&ter geaera, which cannot he accoynted for 
vnKtlj by the degradation of tlie upper part of the diff. This 
Act, and the prohable reason* of it, ore both stated by Mi. 
WebBter (Geol. Traits, it. 213). In eveiy portion of the coast 
where there is any escarpment between Whitecliff Bay and Bemj 
bndse Ledge, and also betweca the mouth of Brading Uarbooc 
and Priory Park, we found well defined beds of the lower freshr- 
letter formatioa. We have already remu'ked their junction 
with toe vertical beds of WhitediQ' Bay. Immediately to the 
imth of this junction, asd from thence to Bembiidge Ledg;^ 
niaiiy of these beds lose the character of indurated calcareous 
marl, and pass into a variety of hard shell liniestoiie. In this 
•tete they are quarried to a considerable extent, and the largu 
blodts are cut down by a saw into forms which are suited Toe 
cKportation. These rochs do not, as far as we observed, contain 
asiy nuurme spoils ; but they exhibit innumerable traces of the 
couunoa freshwater fossil ; viz. paludiiia,plaoOTbis, and lymntea. 
Hox ate they, as in some other places, at all confounded with 
the marine marl which rests upon them. A thin oyster bed of 
the t^per marine marl may be traced in many parts of the bay 
where there ia a clean escanHoent, in almost immediate contact 
^nth the inferior rock. The beds just described have beea 
seterred' by uiii«lake to the vpver Jreshwater formatiou. (Geol. 
Trans, ii. 228.) It would hardly have been necessary to notice 
this oversight had it not been copied by those who have descdbed 
this part of the island without any personal examination of it. 
£ith» a dislocation, or at least a considerable flexure, of th« 
feeshnater stnUa, takes place a£ the entrance of Brading hair 
bour; for on Utt south side of the harbour they dip to the north, 
but on the north side of it they dip at a mote considerable angle 
in an t^poaite direction. The remaining part of the cliff as &cas 
FjioryPark presented a repetition of the same phenomena, viz. 
HalowtrfreAwater rock surmounted by the ai^}llaceww mad of 
the vffftr marine Jormation. The demaicatioA was^howerer, a» 
longer well defined, but showed a mixture or alternatioa whick 
]iMwbly originated is a gradual passage of one formation into 
the otiMr. An examination of tlua part of the Island coaviitced 
OS that Mr. Webster bad ci»rectly classed the calcareous beds 
near Ride wUh the /Moer/re«Auui<er^r»uUiou.. We had. before 
adopted a eontraiy opinion. In additiou to the difficuUys of 
Mnttuotin^ &F the appewuice (^any portion of the vpfer frtdb' 
loater rodt iuitlK diff betweeit GuraetPoint and Aidej w»ia^ 
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obwrr^ tbftt the nunentlo^cal dtaraoter of the cmk«ieD«B.be^ 
ra that part of the coast umost coiapela u» to uaite them wiA 
the simJlBr beds near Bntding baibow u>d WhitediffBay. 
. It would be improper not to nentioa in this place the ^peav- 
Bnce of the lower freshwater beds between Yaimou^ and Gurocs 
Poiot. In that part of the coast they generaliy lose the- appeapr 
ance of an indarated cak:areouB marl, and paaa into maaie» of 
stiff clay or argiUaceons marl, which are not nnfrequently of a 
bright green colour. Many of these green beds preserve then 
oonUnuity for a great extent ; and their order of M^ierpositioD 
» beauti^liy traced out wherever the lower part of the ctiff ia 
not masked by the rubbish which le perpetually descending iron 
the upper argillaceous beds. It se^ns impossibk io aroid 
arranging them with some of the rocicswe have been describiB^ 
Perhapa they may be the representBtiTes of tie hiehest part « 
tiie lotserJreshwaterformatioH which is so frequently astociatsd 
with beds ofat^llaceous marl. In this instance we may consider 
the calcareous portion of the formation to have been almost 
coclnded by its associate. These beds of argiUaoeona mail an 
no where more peiftctly exposed than in a part of the coaat 
between Yarmouth and Hampstead Cliff, which is covered at 
b^h water ; for in consequence of a very nnusual angle of inelb- 
^tion towards the sonth, they are brought out one from. undw 
tmother in a long succession. The whole formationisaiU>divided 
by almost innumerable layers of fossil shells which follow th* 
planes of stratification. The be&utifal preservation even of the 
aoinntest characters both of the bivEdvvB and of the univaive^ 
and still more, their arrangement in distinct families, afibrd a 
proof not shwt of demonatratioo, that the whole system has 
<Higinated in a tranqnil deposition. Unfortun^dy the speeimeu 
are so friable that they generaUy fall to pieces when they to* 
extracted ftom their matnx. Among these fossils we remarkai 
>n Sundance of some of the following genera : 

(1.) P^udhta. 

(2.) Potamides. 

(3.) Melania, more than one species. 

(4.) Cyclas, two species. 

(5.) Unio (?) generaUy in the form of large casts in niiich^ the' 
nacre is beautifidly preserved. 

(6.) Platmrbis, more tJitm one species. 

(7.) Lymtuea, more than one species. 

The two last were not so abundant as the others. Tberewere 
also in the -partings of some of the beds traces of vegetable 
impressions. From the green marl beds of Thomess Bay, we 
obtained very fine impressions of a kind of large Bag. Adding 
'«4i&t baa been stated to the details already publiuied t^ Mr. 
WebsteTj we mayconelnde, that in every partof the north ooast 
«f the I^ of Wtght; from Alum Bay to Whiteeliff Bayy wdwaa 
Ihere is'Kgoed deiiiutotio»> tke lower^frethwtritr formatim^mMg 
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be ttftced, genen% near the btse of the e&caipmeDt, and anr- 
mouDted by niinoos maftses of argillaceous marl. Id Eiukiog a 
well for the use of the barrackB near Newport, they are said to 
have brought up from the depth of 265 feet some specimeos of 
gr&eii marl containiag fossils exactly resembling some of those 
which abound at the foot of Hampstead Cliff*. 1 am in posses- 
aioD of one of these specimens, which, if its locality be correctly 
siren, almofit proves that the Itncer freshwater formation exists 
la some places near Newport about 260 feet below the surface. 

Ad exanuDadoD of the old cabinets of Dr. Woodward had long 
atnce led me to expect that very important traces of the fresh- 
water formatioDS would be found on the Hampshire coast ; but 
I bad never, before last July, an opportunity of verifying the 
conjecture. After an excursion made by Mr. Whewell and 
myself to the neighbourhood Xif Christchurch, we returned by 
the Barton aDd Uordwell clifis. This enabled us to observe the 
first appearance of the hondim clay, its terminatioD in the cliff 
betweeD the villages of Barton and Uordwell, acd the beds of 
marine sand which succeeded, as we have already mentioned. 
The existence of a freshwater formation, extending neariy 
through the whole of Hordwell Cliff, was cenainly more than 
we had ventured to anticipate. Any minute details which we 
night offer respecting this part of the coast would be received 
with distrust, as we Tost nearly all. the specimens we collected 
from it; and the attempt would be unnecessary, as Mr. Webster 
has subsequently undertaken the description of it. We shaU, 
therefore, content ourselves with stating, that the formation 
which succeeds the marine sand above-mentioned is composed 
of various coloured beds of sand, loam, carbonaceous clay, aigil- 
laceous and calcareous marl s^dom in a state of induration, 
several carbonaceous beds, some of which are three or four feet 
thick, &c. &c. All theiie beds are succeeded by some thick 
beds of bluish argillaceous mar), which are prolonged to the east, 
and at length carried, by the natural dip of the strata, under a 
cliff of diluvian gravel. Among the characteristic fossils may 
be enumerated me following : 

(1.) Plauorbis. 

(2.) hymneBa. 

(3.) Paludina. 

(4.) Asmall bivalve whichresembleaniya; it exists id immense 
abundance in the freshwater forniatioDs of the Isle of Wight. 
. (5.) Melanopsis. 

<6.) Cycias. 

(7.) Unio. 

(8.) PoteiiKd«,&c.&c. 

We found, however, several cerithia, and some other shells 
which we at the time considered of marine origin. From thia 
cucomstance we were disposed to regard the great deposit of 
Hoidwell CUff as the representative boUi of ^ lower frtthnattt 

D3t.z.dcy Google 



1«22.] Geology of the Itle of Wight, Bfc. 349 

and upper marine ftrmations of Mr. Webster. No part of the 
coast appears to offer any trace of the upper JresAwater de- 
posit. 

2. Upper Marine ForToation. By this ^e understand all the 
beds of argillaceous marl, sand, &c. which in Headen Hill are 
interposed between the two freshwater formatioos. (Geo!. Trans, 
vol. ii.pl. 11.) They occupy a very wide superficial extent in the 
north of the island ; yet there are few places in which their 
natural history can be studied with much advantage, if we except 
the cliff between Headen Hill and Colwell Bay, the argillaceous 
beds of Hampstead Hili, and the upper part of the escarpment 
in Whitecliff Bay. Mr. Webster derired from the first of these 
localities all the facta which were connected with the zoological 
history of the formation. In our examination of this deposit, we 
were convinced that its true limits could not be perfectly ascer- 
tained without a more rigid determination of the genera of its 
fossil inhabitants than had yet been attempted ; we did not; 
however, by any means, arrive at the conclusion stated by Mr. 
G. Sowerby {Annah of Philosophy, p. 219), viz. " that if we 
depend upon fossil as the principal means of identifying strata, 
we shall see great reason to believe that there does not exist any 
marine formation between the two freshwater ones." As the 
determination of this questioa is of considerable importance, we 
think it proper briefly to state the grounds of our opinion. 

(1.) In general, the lower calcareous beds appear to have been 
tranquilly deposited in freshwater. But if we ascend to tha 
Argillaceous marl which rests immediately upon them, we not 
only find a complete change in the physical circumstances of the 
deposit, bet a new suite of oi^anic remains, some of which axe 
of marine origin, others of a doubtful character, and,a few are 
identical with 4iio8e in the lower beds. All this seems to indi- 
cate a marine inundation. Without some such interruption, it is ■ 
not possible to conceive how a' single marine shell should have 
found its way into a freshwater deposit. On the contrary, it is 
perfectly conceivable that any quantity of freshwater shells 
should have been drifted down into a marine deposit, and become 
so much mixed with it as to have altered its whole character. 

(2.) There is much direct evidence to prove that the taiarise 
inundation lasted for a considerable time. The oyster bed 
^ove the freshwater rock in Whitecliff Bay has been already- 
mentioned. Two oyster beds may be traced in some parts of 
Headen Hili ; and single oysters are dispersed in many other 
portions of the formation. 

Mr. Webster pointed out a great bank of oysters in ColweU 
Bay, many of which have their valves united, and are locked 
together in the way in which they usually live. This bant is 
several feet thick, wid the species could hardly have existed in 
their present state had they not been propagated on the Terj 
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not where they are found. Anin, in the grett eufpUaceons 
^ptnit bstween Heftden Hill ana ColweK Bay, and ako in tfao 
cliff near Hampatead, other marine shells are found in a beaotiiid 
•tate of pRBerration. The roinous condition of the cliff precludes 
the possibility of determiutng their esuct arrangemeDt, Tb^ 
appear, however, chiefly to abound in the lower part of the 
deposit. Without pretendisg to gire a comi^te list even of tte 
wecimens which we collected, it may be proper to enumerate 
toe following genera : 

(1 .) Marex, at least two species abound in Colwetl Bay, 
* (2.) Buccinum. 

'(3.) Aii^lla suhulata, by nomeauB a rare shell in Colwdl Bay:. 

(4w) Valuta, resembling valuta tpinota. 

(5.) Ro$tellaria rimosa. 

"nie last two mentioned species are certainly rare. There are 
two or three other Londay clay foBBils in the marine beds of CfA- 
vell Bay : e. g. the mum effbum and murex innexta of Brander 
{Poss.Haat. Nos. 28, 30), andfn^ments of a specie of/vnu. 

(6.) Natiea, 

(7.) Vmus. 

(8;) Nucula. 

(9.) Corbuia, m small specie is very common ia Hampstead 
CHff. 

(10.) Two small bivalres (of the genaa corbiiT) abound in the 
ttpper pert of Hampstead CUff. One of them is tdso commAa in 
ColwellBiw. 

'(11.) Mytiltts. * 

This list, bowcTer imperfect, is qnite enough for oar preaenC 
parpose. Along with the preceding species are some which an, 
perhaps, of an ambiguous origin; and others which are undoubted 
ficshwater shells. A few of the latter specimens were probably 
drifted into the beds at the time of their formation ^ bnt the ' 
greater number may hare descended into their present «taaUon 
By the degradation of the superior strata. As we ascend to the 
higher parts of the formation, we find innumeraUe examples of 
certain genera which do not exist in this climate, but have beut 
discovered in Tarious parts of the world among the inhabitaBte 
of freshwater. The cycltu and jitrfoimt/es are most abnndaBt, and 
mi^ them are generally associated the melanopas and nerita, Sto. 
There are two species of nen'fie, one of wfaidi nearly resemblee 
tile lurita^fiuviatiHs. As, however, the beds abounding in thaae 
EBnera also contain a few rnahne shells, may ibey not have beea 
deposited in the brackish waters of an estuary, or in a b win which 
maa still partially affected by a marine inundation ? In some 
beds at the top of the formation, wbii^ are ezpoaed by a land- 
tUp in the middle of Totland Bay, all traces at a tnadne origin 
hare disappeared, Tlie phenomena exhibited by the section an 
U follows, begimuDg from the bottom : 
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(li) INui^ dby containing ionumemble fossils of the 

zeoMspotamidtt, Su;. Whole thickness not exposed. 
(2.) YeUowisQ suid with the lymnea, palutiina, and 

flanorbis afeet. 

(2.) Carbonaceoos bed 1 

1(4.) Ydlowisb sand with many apecimeoB o{ pottamda, 

melanaptis, and c^/das 2 {■ 

(£.) A tiiia coaly bed. 

^.) Sandy beds without shells 2 or 3 

- Immediately over these was the vpper freskunter calcareous 
rock forming a bold escarpment. 

In the Hampstead Chff, the argillaceous marl beds of this 
fonnaticm are considerably more Uian lUO feet ibick. liiey 
contain a sreat many fossils in a beautiful state of preservation^ 
among which are five or six species we did not find in any other 
part of the island. In the upper part of the clilf, not far from the 
capfHng of dUuvian gravel, there are some thin beds entirelj 
composed of four or fire species of shells, which have been dn- 
ren pell-mell tc^etber, and now adliere to each other like masses 
of Suffolk crag. Even at this great elevation, we found a thia 
bed fiUed with a small shell ofue genus cordu/a, resembling that 
which is figured by Sowerby, t. W9, f. 4. 

From all that ba« been stated, we conclude, that the whole 
Ammtion originated in an intemiptioa to the deposition of the 
beds of calcareous mari occasioned by amariaeiaundation; that 
the lower part of the formation may be considered of decidedly 
marine ongio ; that some of the ii^ermediate beds may have 
4)eeH formed during a partial or interrupted communication with 
the sea ; and, iastJy, that sobm of die upper beds were deposited 
in a part of the basin from which the sea was entirely excluded. 
'In a single instanee, we found a fragment of a small bone, and a 
beautiful vertebral joint of a fish in one of the marine beds o£ 
Totland Bay. This fact is worth recording, as it had not been 
remarked before ; but it throws no light upon the present ques* 
'tion. On the whole, the name of upper marine formation may, 

Krhaps, be conveniently applied to the whole system of beds 
tween the upper and lower freshwater formations : though the 
extended labours of naturalists hare proved, since the pubUcatioa 
of Mr. Webster's paper, that several of its fossil inhabitaiitB 
belong to geneia witi«^ are now only known to exist infresh- 
■Vfoter. 

There are two other observations in the Anaah of Phxiotophy, 

f. S20, which we shall briefly notice ; first, " That the Woolwich 
eds may be contemporaneous with this upper marine formation, 
rfbr niai^ of the ahells cootained in it are species of freshwater 
genera;" and, secondly, "That the crag on thecoaats ofSudblk. 
aBd£eBes bears evident marks of identity with alluvium." In 
regard to the first of these observations, without stoppiag to 
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notice the manner ia which it is broaght forward, we reply, that 
the order of superposition cannot he detennined against the 
direct evidence of sections. If it can be shown that the section 
given in the Geological Transaotions * is erroneous, the aiga- 
ment may then be listened to, but not till then. Ag^n, fresh- 
water shells may be expected to appear occasionally in any bed 
of a tertiary deposit. They exist in great- abundance in some 
parts of the plastio day formation^ between the caleaire grtmier 
and the chalk- of the I'aris basin. Their existence in the sand 
andpiastic clay of the London basin only establisbea a new anar 
logy between the contemporaneous /ormad'ons of the two coun- 
tries. 

The observation on the Suffolk crag is given with too mnch 
confidence. Some of the masses of broken shells might have 
originated in the diluvian action i^ich formed our great beds of 
gravel. But in other places the shells make an approach to a 
more regular arrangement, and are often associated with thick 
beds of aihceous sund. The coast ofEssexmay, perhaps, givea 
clew to the true relations of the deposit. At all events we think 
that even the imperfect denudations of the Suffolk coast prove 
that the crag is superior to the London clay. In the absence of 
more perfect details, I will transcribe two important sections 
which I obtained from my lamented friend Dr. E. D. Clarke. 
They are made out from a register of the borings of the strata 
undertaken last year in the hopes of 6ndiQg a spring of fresh- 
water for the town of Harwich.J: 

Fint Section in the Town of Harvnch. 

Eaet. Lu 

(I.) Soil 3 ' 

(2.) Sand, a sUxing spring of salt water 17 

<3.) Blue clay 20 

(4.) Shingle and gravel , 20 

(5.) Red coarse sand 7 

(6.) Coarse gravel 4 

<7.) Coarse dark sand 6 

(S.) Clay green and red 1 2 

(9.) Green clay 1 10 

(10.) Chalk 28 

(11.) Chalk mixed with fine sand 9 

(12.) Chalk, grey from the mixture of dark sand ; seve- 
ral flints and pieces of septaria 72 

(13.) Pure carbonate oflime 176 

Making in ^ 276. feet of chalk when the wotk was abandoned. 

• VoI.lv. pL 13. 

+ I h&n been infbimed W mj fneod Mr. Undenraod, of Puif, thu manr of lltt 
French nitn r ili M i now omn^r die pltatic dag u the tnval fr*shmaUr dcpodt of the 
PUubMin. 

t.I)«fi>relbeKbotiag> were imdeTtaeu,widiiIk]iMlevet been lotdicd in the Dfidi. 
boutbood. 
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Second Section, commencing 198 Feet South of the preceding, and 
Eight Feet above the High Water Mark. 

Feet. 

(I.) Soil 4 

(2.) Sand cootaining salt sptingB 12 

(3.) Blue clay, contaiiiiiig selenite, 6bc. 74 

(4.) Gravel, witb vegetable matter UnkaowB 

In the neighbourhood of Harwich,, the crag is associated with 
"No, 2. No. 3 is probably the representative of the London day. 
Koa. 4, 5, 6, 7, 8, 9, will then represent the sAnd and plastic clay 
formation. 

If these views be correct, Mr. Smith's arrangemeat of the crag 
must be considered quite untenable. 

3. Upper Freshwater Formation. We have now arrived atthe 
la^,t of me formations discovered by Mr. Webster — a system of 
calcareous beds more than 100 feet thick, which appear to have 
been deposited in a freshwater basin to which the sea had no 
longer any access ; for we find in it no marine shells, and very 
few of those species for the living analogues of Which we hav^ 
to look among the river shells of distant climates. On the 
contrary, there are diffused almost through every part of it 
innumerable specimens of genera which abound in the stagnant 
waters of England. To the details published by Mr. WebsteC 
(Geol. Trans, ii. 226, &c.), we have very little to add. In the 
higher part of the hill above Totland Bay, we found among the 
beds of compact limestone the casts of one or two species of 
land-shells, and of a large turbinated shell which we have not 
seen described. Immediately above the limestone, there is A 
thin bed of clay containing laminse of coaly matter, and many 
shellsjof the genus cyclas, in a state of perfect preservation, and 
with their valves united. As the same species is very abundant 
in some parts of tbe upper marine formation, we imagined daring 
our first visit to the island, that we had discovered the trace of 
a marine deposit over the highest freshwater beds. The facts 
already stated prove that the supposition was devoid of foun- 
dation. Indeed we may hope that difficulties which at first 
appeared insurmountable in classing the tertiary rocks will gra^ 
dually disappear as inquiries respecting the genera of freshwater 
shells are more widely extended. The formation may be traced 
on the north side of the road between the villages of Freshwater 
and Calbourne ; but it does not extend very far to the north, 
nor has its eastern termination been well ascertained. It may 
be expected on the north side of the chalk nmge between ISew- 

Eort and Whitecliff Bay : its existence, however, in that region 
as not been yet ascertained. All the blocks we have seen near 
Bembridge and Whitecliff Bay are decidedly derived from the 
lower freshwater formation. Of the blocks which are ecattered 
New Series, vol. hi. 2 a 
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about the surface in the northera parts of the island, near Cowes 
•nd Ride, we eannot speak with the same confidence, thou^ 
they may, perhaps, generally be traced to the sAiae formation. 
From all these facts we conclude, that the upper freshwater rock 
does not occupy 80 large a superficial extent a» has been 
ima^nedd 

On a renew of aQ the ^enomena presented by the tertiary 
^posits of the Isle of Wignt, 1 see no good reasoa for altering 
their present classification — a concluflion which every one must 
arrive at nith^easure who properly estimates the scientific 
researches of Mr. Webster. At the time he commenced his 
examination of the Isle, little was known respecting our newer 
strata, nor had any one successful^ attempted to identify them 
with the similar _/oraifl(iojw of the Continent. In proof of the 
truth of this assertion, we have only to recollect that there 
appeared in 1811, under the sanction of the Geolo^al Socie^^ 
a paper by Dr. Better, in which the strata over the chalk were 
confounded with the strata under the chalk ; and in which the 
Portiand ocJite was, by a magical power of misarrangemeat^inftde 
to represent the takaire grossier of the Paris basinf 

VIII. Diluvium. 

This paper has already extended to so great a length that w« 
shall omit some of the observations we intended to offer on the 
gravel beds of the district. It is true that in many parts of the 
lale the external form of the country has little connexion with 
its physical structure. The accumulation of diluvium may, 
however, be sometimes traced to specific denudations. Thus 
we find that the masses ofgravel which are so much accumulated 
to the north-west of Newport are connected with one of the 
greatest denudations exhibited by the whole chalk range. The 
denudation of Blading is, perhaps, still more remarkable. The 
small rivulets which spring on the south side of the central 
range do not descend into the sea by the way which nature 
seents. to point out to them ; but cut directly through the chalk 
downs, and find an outlet in Bradinghacbour. This factprovea 
that these rivulets have not excavated their present channels, 
and that the greater inequahties presented by the sur&oe of the 
Isle have not arisen out of the long continued action of those 
destructive causes which are now in operation. Many other 
£arts of oar great chalk range present the same phenomeawi* 



P. S. The flfly-ninth number of Sowerby's Mineral Cmchc^t^ 
has appeared during the passage of the preceding paper thiou^ 
the press. It is now attempted to arrange andei the genuB 
polamides a great many shells which have oeea considered ■> 
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eeritJda, The shellB which I have d^Bcribed by th« genQric 
term potamides belong exclusively to the gpecies vealricosus and 
acutus, figured in ^late 341. Iq their exteioal characters, they 
are sufficiently distinguished from cerithia, and they are so inti- 
mately associated wiU) freshwater shells that it is hardly possible 
for them to have been of m^ine origin. An enumeration of the 
fossils subsequently figured by Mr. Sowerby (plates 339, 340), 
was intentionally omitted, as they were considered of doubtful 
origin ; and, therefore, of no assistance in separating ihc forma- 
tions. It is very important that those who collect fossils on the 
Hampshire coast should describe the locahties more carefUly 
than they have been in the habit of doing. P. rigidus, pi. 338/ 
is probably derived from some of the sandy beds which separate 
the LondoH clay from the low^ freshwater formation. A few 
freshwater shells may be expected in such a marine deposit. 
To avoid all ambiguity, would it not he better to expunge the 
^eaaa potamidei, and consider all the species as cerithia? Those 
which are inhabitants of freshwater might be distinguished from 
the others by some epithet, which would answer the purpose 
better than the artifice of making a new genus without an^ new 
generic characters. The fragments of the hulimvs elltptient 
(Min. Con. t. 337, f. 2), were found m the highest bed of tUe 
uj^er freshwater rock of Headen Hill. 



Article IV. 

A New Method ofhananz Sluice'Doora mtd Flood-Gates. 
By W.3Iatratf, AM. . 

(To the Editor of fbe Amtah ef Phihmpby.) 

. EHA, ' LntrpeA 

Thb osnal- method o^ hanging doors which aie intended to 
keep up or let put water from sluices, dams, Hia, is either tO' 
place them so that the^ may be opened like common doors, w 
else to elevate and let them down by machinery ; in both Caae#, 
the operaUtm is often very tedious aild troublesome.' The fol- 
lowing method, which, for any thing that I know, is new, and- 
luiB not yet been put in practice, is certainly in many cases' pre^' 
lerable to the methods just alluded to. 

Let a rectangular door be fitted to the place for whicii t( i* 
designed, and let it be bung, by placing across it strong gud- 
geons, which must turn in holes made '\n the jambs, or in a 
wooden frame placed for the purpose ; or they may play in cir- 
cular holes made in the stone work. The proper situation for 
the gudgeons on the door may be thns determmed : Dmw two 

D.n.iized by Google 



3S6 Mr. Marratt on Sluitt-Doors and Flood-Gates. [Mat, 
vertical lines, the whole length of the door, and find the centre 
of pressure of the door, corresponding to the situation the door 
IB to have in the water ; that is, according to the depth to which 
it is to be immersed ; lay off on these vertical hues the distance 
of the centre of preBSiue from the upper end, and draw a line 
across the door through the centres, of pressure ; this line may 
be called the Hne of pressure. Place the axes, or centre lines, 
of the gudgeons so as to coincide with this line; and the gate 
will turn upon the gudgeons, and keep up or let out the water 
as occasion may require. 

We may observe first, that such a door can be opened with 
the smallest force possible ; that it will retain or keep any posi- 
tion in which it m^ be put j and, consequently, that any quan- 
tity of water may be evacuated at pleasure, [t may also be 
closed'again with the greatest possible ease ; for the pressure of 
the water above and below the axis on which the door turns, 
being in all poeititMis of the door equal, any effort which is 
sufficient to overcome the friction of the several parts will be all 
that is required either to open or shut the door. 

Hiis mode of hanging sluice doors will be extremely useful 
and convenient in situations where the sluice is liable to be 
choaked up with sand; in sueh tituatioos much labour and 
expense are often required to open the doors when hung in the- 
common WE^ ; but, according to this method, the door will be 
easily raised to a small height, which, being effected, the water 
will soon make its way, and carry away the sand along with it. 

Gates hung in this manner would be the best of any for the 
head of a mill-course, and the practical engineer will easily 
determine other situations in which they may be used with 
advantage. As these doors or gates must always remain across 
the river, or sluice way, it is obvious that this mode cannot be 
applied where large vessels have to pass in and out ; it may do, 
however, for smalt craft, and in every situation where navigation 
is not concerned, this mode of application is manifestly superior 
to the method now in use. 

' Where the upper end of the door is even with the surface of 
the water, the mstance of the line of pressure from the top of 
the door is two-thirds of the length of tne door ; in eveiy omer 
situation, whether the top of the door be above or below the 
Bur&ce of the water, the centre of pressure coincides with the 
centre of oscilladon, and is not difficult to determine. Tables 
for the use of mechanics might be easily constructed, if this 
method should he generally adopted in those situations for 
which it is best suited. 
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Article V. 

Reply to Cs Ob»eroatio/u tM Mr. Herapatk'i Theory. 
iConclmdafiom p. S«.) 
C DOW set« himself about refutiug Mr. H.'b theory of colli- 
sJOD. A very few words will be sufficient to display on this 
point the " distinguished excelleoce ofC.'s beautiful reasoning! 
cOQclusive ailments ! invincible deDionstrations ! ae self-evideat 
as that two and two make five." C. admits that Mr. H. is cor- 
rect in his Prop. 2, Aunah for April, 1821. He allows tb^ 
" bodies ii.".t with a force equal to theirmomentum ;" and, there- 
fore, as one couseqnence, that the force wUh which a hardjixed 
plane and a hard beul moving perpendicularly upon it come in con- 
tact, is equal la tkemomentum of the ball. Again, C. grants that 
" the iatatsity of ilte force with which two hard balls moving in 
.opposite directions come in contact is equal to the mm of their 
momenta." Admitting, therefore, that the three momenta in 
ttese two cases are respectively equal, it is evident, by what C. 
himself allows to be true, that t&e intensi^ of the ccdhsion in the 
latter case is double the former. Now whether the changes 
of motion be equal to the whole or only to half the intensities of 
collision, or even to a certain part of the intensities, it is on all 
hands allowed, 1 beheve, in the case of perfectly hard bodies, 
that the changes of motion have at least the same ratio as these 
intensities. For instance, ifa certain intensity of stroke produce 
A certain change of motion, double, treble, Slc. that intensity will 
generate a dowle, treble, &c. change of motion. Therefore, in 
' tne case of the hard body and plane, the change of motion in the 
body is the half by what C. admits to that in either of the two 
'movable bodies. Consequently if, as C. asserts, each of the two 
bodies just lose the whole of its motion by the stroke, the body 
atriking on the plane will lose only half its motion ; and, there- 
fore, after the stroke, it will proceed ni^A/ through thejixedimper- 
viable plane, with the other half motion which remains to it ! 
Such a consequence as this ; such a refutation of Mr. H.'b 
theoiT, is well worthy the profundity of C. ; and undoubtedly 
" makes it as self-evident as that two and two make five, that 
.Mr. H. has in truth quite njislaken the road to philosophical 
science." 

It is true C. does not say that the body will pa«t through the 
|)lane. He indeed tells us that Mr. H. is riglit in saying the 
body will remain at rest on it. The conclusion, however, which 
1 have drawn is a legitimate consequence of what he grants and 
adraiU ; and irncb I will venture to say that he will get no man 
oi respectable scientific ability openly to contradict. Probably 
this reasoning may " not quadrate with " C.'s notion of inducr 
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tioD. Should this be the case, it must be considered that C. 
does network by the ordinary rules of philosophizing; aad, 
therefore, unless he em[doyB some preferable means to sanction 
his inductive asseverations, be must pardon common capacities 
for distrusting a system so very compFehensive a8 to prove truth 
error, wrong right, and, perhaps, even black white. 

Besides what I have shown, we have other equally happy 
consequences flowing from C.'s phyaics that would be not a 
little amusing if we had time to pursue them. Of these, I shall 
Hierely select the following two or three, which will set C.'s 
depth and knowledge of the subject in question in the moat 
advantageous point of view. C. says " thatthe intensity of the 
stroke between two bodies moving towards opposite parts is 
equal to the sum of their momenta ; " and, therefore; when one 
of them is at rest before the stroke, the intensity must be equal 
to the momentum of the other. These propositions precisely 
coincide with Mr, Herapath's, Moreover, C. says that a hard 
body striking a hard fixed plane perpendicularly acts with a 
force enual to its momentum. This force is evidently the inteo- 
sity of tne stroke. Hence, therefore, the momenta in both cases 
bemg equal, the intensities of the strokes, and consequently the 
effects of these intensities on the motions of ^e bodies are 
equ^, ' But C tells us the one body after the stroke remains eit 
rest on the plane ; therefore, the oflier body striking the quies- 
xentonehkewise remains at rest after the stroke. Now, though 
■this agrees with Mr. H.'s theory, it is decidedly at variance with 
the old. The old theory makes the two bodies after the stroke 
to go oij together; and nence the collision deprives the striking 
body of only apart not of the lokok of its motion. C. has cob- 
Beqnently embraced views in direct opposition' to the theory he 
means to advocate ; and that too in the veiy elementary parts of 
it ; and what makes it better than all in the elementary part of 
■a subject, " whose principles," he tells us, " are as nearly as 
possible self-evident." It is not, I think, in the power of C. or 
any person whatever, to refute Mr. Herapath, or overturn the 
theory of heat of our iilnstrious Newton. Let me remind C. that 
it is of no avail to attempt to annihilate theories which have been 
fairiy deduced from facts, by mere assertions. Indeed i enteiv 
tain some doubt whether C. clearly understands the theory 
which he has undertaken to advocate. 

From the examples I have given, an estimate mi^t easily be 
made of the value of the rest of C.'s observations. I might 
hence be very well excused irom attending to his other remarks ; 
but lest he ^ould conceive I dismiss them too hastily, I witt 
accompany him a «tep or two further. 

Mr. Herapath, in his theory of coUision, says, " if a httfd ball 
or other hard body be held against a fixed hard hqdy or plane, 
and in this way receive the impulse of another body," the force 
with which the one side of the intermediate body is driven towards 
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die oAer it ccraal to the nomentym of the moving body. Id 
proof of this, Mr. H. argues that " the fixture beiae; nt rest, the . 
part of the intennediate body which ia anuast it cannot h« 
urged any way by the fixture ; and, therefore, the force tvith' 
wuch the nwviDg body oomes in contact with the other side ; 
that is, the momentam of the body, is the force of constipation." 
But C. saya, " the two surfaces of the intermediate body will be 
oi^d towards, its centre," in consequence of the reaction of the 
fixture, " with a force exactly as great as if each side h&d been 
fltruck with a momentum equal to that of the moving body." 
Ihns instead of the centre being urged towards the fixed plane, 
which merdy opposes a passive resistance, this quiescent plane, 
according to C. drivet uie side it is in contact with towards the 
centre, will C. have the goodness to tell us how this takes 
place 1 Will he be kind enough to explain to us how and in what 
direction a quiescent and a fixed body can actively qrge another 
without elasticity ? But be informs us the thing can be proved 
by experiment. No doubt C has made this experiment, and 
will immediately favour the world with it. A great treat I am 
persuaded it will be to our men of scieace. As an humble 
admirer of scientific truth, I shall myself feel highly gratified and 
obhged. In the interim, however, I cannot help saying, that 
had 1 seen an experiment producing such a result, I should have 
much questioned the fideUty of my senses. 

" If, says Mr. Herapath, " two perfectly hard bodies, mov- 
ing in the same right fine, bat towards opposite parts, come in 
contact, the sum of their momenta being the motion with which 
the two bodies approach, is, therefore, the motion or force with 
which their surfaces come in contact." This, C. has "the dig- 
nified condescension " to admit. " But" cootinuea Mr. U. 
" the force with which the surfaces come in contact is the force 
wiUi which each surface, or body, is acted on at the time of the 
contact in a direction opposite to that in which the body waa 
moving." Nothing surely can be more evident thui this ; and, 
therefore, to have attempted to explain or illustrate so obvious a 
thing woiUd have been to offer an insult to the nnderstanding of 
his readers ; particularly when we consider that these readers 
were to be the members of the Royal Society, who are reputed 
to be men of talent and abiUty. Nevertheless, C. says " he is 
at a toss to discover how it can be proved," notwithstanding he 
allows that the intensity of ^e stroKe is equal to the sum of the 
momenta. What, I would ask C. is meant by the intensity of 
the stroke but the violence of the contact ? And what is this 
Ti<4ence of contact but the force with which each surlace ia 
struck? For example, if I strike a nail with a hammer, the 
momeatHm with which the hammer comes in contact with the 
nail measures, and is Just equivalent to the violence or intensity 
of the hlow OQ the nul ; sut^xwing both bodies absolute^ hatd . 
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TtuB . intensity of inopulse is equally felt by the hattuaer^ not: 
firom Etny vi5 viva of reaction in the nail, but from what may be 
termed a paative opposition to its motion. The same also must 
evidently oold good in the intensi^ of the stroke ttetween two 
bodies moring towards opposite parts ; each of the bodies like 
the hammer and nail receives an impulse equal to the whole 
intensity of the contact. However, since C. finds a difficulty in 
this case, to oblige him I will try if I can put it more 
umply than Mr. Herapath could well be expected to do^ 
when writing to the Royal Society. And to prevent C. from 
confusing himself by attending to more than one idea at a time, 
I will endeavour to demonstrate the separate steps in separate 
propositions; taking care, for like reasons, to make the proofii, 
as rar as I can, analogous to those notJons in the old theory to 
which I dare believe him he has paid much attention, though 
unfortunately with, as I have shown, but little advantage. 

PKOP. A. 

If two perfectly hard and equal batlt at rest be similarly struck 
by two other perfectly bard batla moving with equal momenta, 
the intensities of the strokes are equal. 

For because the two bodies struck are perfectly hard, emial, 
Mioilar, and quiescent, and the strokes similarly given, no diner- 
ence on either of these accounts can be made in the intensities 
of these strokes. Whatever difference exists must, therefore, 
depend on the momenta and the manner in which the impulses 
are communicated. But all the bodies being absolutely hard, the 
strokes are mere impulses, which are begun and finished with 
the vecy commencement of the contact; and are, therefore, 
equally smart with respect to duration under every velouty. 
Hence the velocities of the moving bodies have no enect on the 
intensities of the strokes, all other things being alike. The 
momenta, therefore, alone influence the intensities of the strokes; 
but in the present case the momenta are equal ; the intensities 
consequently are equal. 

The substance of this theorem appears in Mr- H.'8 Cor. to 
Prop. 1, Armah for April, and is distinctly menticmed and made 
the foundation of Mr. Herapath's demonstration of his Prop. 3, 
though C. in hie parody of this demonstration has, notwitbstand' 
ing Its evidently indispensable importance, descended for the 
purpose of suiting his own views, to an artfiil omission of it. 

Prop. B. 
Jf two perfectly hard, equal, and quiescent balls be similarly 
struck by any two other perfectly hard balls, the intensities of 
'mpulses will have a ratio equal to that of the generating 



uuimiiu. 

By Uie preceding Prop, if the momenta were equal, the inten- 
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Bities would be equaL' And by the damomtration c^thia satBS 
prOBOsition, it appears, that because all the bodies, are perfectly 
nara, and the two quiescent bodies perfectly equal, and the 
, itrokes similariy given, the iotenaities of the impulses are due to 
the momenta alone. But o^er things being alike, causes aie 
proportional to their effects ; and the effects of the momenta in 
this case are the intensities of the impulses. The intensities, 
therefore, are proportional to the momenta. 

Cor.^Because the unconstrained changes of motion are pro- 
portional to the intensities of the impulses, the changes of 
motion both in the bodies striking and bodies struck, are propor- 
tional to the momenta. 

Before I proceed farther, it will be needful, in order to ease 
C.'siaiud of ^prehension, to show him that the preceding Props, 
are perfectly compatible with the notion introduced into his 
favourite, but little understood, theory of collision. This I shall 
do by a few quotations. "The force of percussion is Utieiameas 
tie mofoentum or quantity of motion, and is represented by the 
product arieing> from the mass or quantity of matter moved, mul- 
fi|^ed by the velocity of its motion ; and that without any 
regard to the time or duration of action ; for its action is const 
dered totally independent of time, or but as for an instant, or an 
infinitely small time." — (Hntton's Mathem. Dictionary, voL ii. 
p. 169,) 

" Bodies that have equal quantities of motion have eijual 
forcet or equal powers, to produce motion."— (Play fair's Outbnes 
of Nat. Phdos. vol. i. p. 32.) 

" The momentum, orquantitf of motion, generated by a single 
inmidse, or any momentary force, is as the generating force."— 
{Hutton's Courses, vol. ii. p. 132.) In the same page the same 
writer says : "The velocities being equal, a double mass will 
strike with a double force ; a triple mass with a triple force i and 
so on." 

These quotations not only.con&rm the two preceding Props, 
but the first confirms the pnnciples on which they are founded; 
namely, the evanescent continuance of thestrokes. What makes 
it the mor& extraordinary is, that these are two of the principal 
authors vthose works C. wants to oppose to Mr. Herapath. 

M'Laurin's Fluxions, in which I believe his views of collision 
are ezponaded, I have not by me. If I had I should probably 
be able to give another amusing specimen of C.'s knowledge of 
names instead of tMngs ; but I will now beg leave to make one 
more quotation from another of our mathematicians, whose 
honest opinion in this matter may be entitled to some attention, 
even if it be not supported by the discovery that Newton in 
his theoi^ of heat " nas quite mistaken the road to philoso- 
phical science." 

*' If % body striking another gives it iuiy motion, tmice tbat- 
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body idriklng dw sane «itti die uime vekicity wiB give H twice 
^ notioo, and eo Uie molies geneMteil in toe other will be M 
i^force of peicnuion."— ^EmHS<m'« Tracts, p. 13.) 

I flkall nakt no fuither ol»er¥atioQB on the coiocideace of the 

SncwUng Pfopi< Etodtbe qootatioiuvlet C.,if he can, show the 
ifiiereaee. Let hia also tall the world what he himself nwam 
1^ the (lowing puMg« in his paper, Annals for Deo. p. 421 ; 
and let him point out which or what partoftbeprecediDg Propsi 
it r^ftttee; ^ Now bodi«8 act with a force equal to their momen- 
tum." If 6. caoaot do either of these thines, perhaps be witt 
have the goodneBs to clear up the f<^oning dimciuty, or paradox, 
which baa perplexed me a little in his favourite doctrine. Let a 
perfectly hard ball. A, moving with any velocity, a, strike in the 
fine of its motion another perfectly hard ball, B, at rest ; them by 
the (^ theory the motion of B after the impulse, or the motion it 

acquires by the stroke, = A a — -r— ^ A = tTb ' ^^^ '"^ ***? 
odier parallel ease the motion acquired by the same B at rest = 
vy . „ ■ Now by the views in the quotation* I have nuwle from 
Hutton, Rayfair, Emerson, and C. himself, it is evident that if 
the momenta A a and A' a' were equal, the intensities of the 
strokes and momenta due to the body B after the strokes would 
be equal. That is, j^^ ^ 3= y, - ' ^ , or A = A', however une- 

aual die values of A and A' may be, la other words, if the 
leory and quotations be both correct, there cannot he a number 
greater or im than unity. Would C, the unsolicited Iriend aad 
voluntary champion of toe old theory, be kind enough to unravel 
this scientific enigma? I need not exhort him to embrace so 
excellent aa opportuni^ of displaying, without equivoc^on and 
anbterfiiee, ana without any paltry attempt to evade, the true 
merits of the theory he professes so well to understand. As the 
prioeiples of the tneoiy for vhic^ he voluntuily, I will not say 
unnecessarily or officiously, throws down the gaunUet " are u 
neu'ty as possible self-evident," it will iu>t, I presume, require 
any time or rejection in him to explain this matter. In next 
month's Atmah, therefore, I hope he wiH, for the credit of him- 
self and theory, mathematically t^aar it up ; and tJius expose the 
fyiacy of what, perhaps, he wul readily demonstrate to be "nme 
figments of the imagination." Should, however, a want of 
leisure prevent his complying with my request at eo eariy a 

Eeriod as 1 have named, let him only say in the next numbed that 
e will do what I require, and I will patiently wait any time that 
he pleases. 

Pkop. C. 
If a perfeody hard ball strike aBcAber perfecdy hard ball at Kst 
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in Uie lioe dasmbad b^ the cjHdrc of gmvkyof the fbrmiir, the 
•tnking bodjr- willrenww at rect after Uus impulse', snd the o^«r 
will proceed in the same right Hne in which the former wu mov- 
ing, and with the s»me nvHnentum. 

AH that I require for demonstrating this Pn^ioaitioQ ia, that 
the intendty or force ofp&'cumttH be Me same aa, or equal to, the 
motion generated ; and that tht force efpereiatioH be proporiiomd 
to the generating ntofiterUwn. Without adverting to lae preeediog 
propositions, each of these postulates is admitted in tns quota- 
tions J bare made from tte auUiors C. haa quoted asiiast Mr. 
Hnapath. Ishall, therefore.nottroublemys^fabauttheiraeea- 
racy, which is indeed '' as nearly as soseible 8elf-«vid«nt," but 
shall proceed with the reet of the |ffoof. Let B, B', he two pars 
fectly hard and equal halis at rest, and let A, A', be any twe other 
perfectly hard bails striking re^ectively B, B', accfffding to the 
cooditioDs of the proposition. Let also a, a', be the relocities 
of A, A', before the strokes, bo that A a :«c A' a'. Then if 6 be 
the Telocity of B after the stroke, and V that of B', we have B h 
= B' f/, and b as &. Now if A move at alt. after the stroke, it 
must follow the body B with an equal or less velocity than £; 
because it coidd not move the contrary way unless the force of 
percussion was greater than the generating momeptum, which is 
impossible. Tlw same is likewise tme of the body A'. Tbers- 
4on, if the^ do not remain at rest, let them follow B and B' with 
the velocities p, ff, respectively. Then b«cause ^e sum of the 
■momenta ia each case before and after the stroke is the same 
AasAp-f-BA, and A' a* = A' p' + W If, and conae^ 
«[aently A p s A' p' ; that is, the velocities p, p', remaining to ' 
'A, A', after the strokes are reciprocally proportion^ to the bodies 
A, A'i Suppose A c= B, then p will be a certain part, for 
instuice, the ath part of b, so that « p = b. Therefore b=.np 

= « p' -r- and p' = V —Ti. Now the value of-r; may be any 
thing we please, and, therefore, much greater ihon n ; in which 
oase j/ muBt be greaCw than V ; that is, if p has any magnitude, 
-the body A' which cannot move faster than B', because it comes 
bdund it, might navertheless have a greater velocity in the samB 
direction, which is absurd. Therefore, p and j/ must each be 
equal to o, the only case in which the equation A p = A' p' can 
be universally true ; or both the bodies A^ A', must remain at rest 
after the impulses, and, oonseqnentiy, the bodies B, B', proceed 
with the momenta A a. A' a', respectively. 

(jor. 1. — Because the intensity of the stroke is equal to the 
momentum communicated, and this momentum is equal to the 
momentum of the moving body before the stroke : this momen- 
tum of the body before the stroke is equal to the intensity of per- 
cDBsion ; and tne whole of this intensity must be equally felt by 
eacli<tf the bodies without any regard to their relative size. 
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Cor, 2.— Hence also the relocities of the bodies in motion 
before and aftei the stroke are reciprocally proportional to tbe 
bodies. 

Cor. 3. — And because the momectum communicated is eqaal 
to the momeDtum of the movin? body before the stroke vrithout 
lespect to the relative ma^oitu^ of the bodies, it foSows that a 
double, treble, flu. quantity of motion will generate a douUe, 
treble, flic, quantity of motion, not in tbe same quantity of matter 
only, but in any quantity. 

This, though at variance with the results of the old ^eoiy, as I 
have ahown above, precisely coincides, in the case of the same 
quantity of matter struck, with the views in book of the above 

Suotations from Dr. Hutton and Emerson. Bat the fc41owmg 
eclaratioain Hutton's Dictionary, vol. ii. p. 170, puts it beyond 
B donbt that results from Mr. H.'s theory accord with the usual 
opinion of mathematicians on this subject. " Now it is a law," 
says Dr. Hutton, " universalli/ allowed in the couununi cation of 
motion, that when different bodies are struck with equal forces, 
the velocities communicated are reciprocally as the weights of 
the bodies that are struck." Thsrefore, if it he true, as the same 
writer says in one of the preceding quotations, " that tbe velo- 
cities being equal, a doulue mass will strike with a dmible force, 
&c." we. want no further evidence that Mr. Herapath's theory 
furnishes consequences " which have been admitted as incou' 
trov^tible by the aUest mathematicians in all ages." 

The demonstration of this Prop, and ifs CoroOaries, it will be 
seen, is rigorously mathematical from data whieh have been 
admitted hv decided advocates for the old theory,— the very 
authOTs C. nas opposed to Mr. Herapath. Nothit^ more, there- 
fore, need be advanced in support of the proposition ; but I 
might observe that I could here subjoin a rigorous proof wtnitar 
to tbe one C. has, by leaving out certain principal parts, paro- 
dying others, and unhandsomely offering them to the world, 
as C. has done with Mr. Herapath, Taking, however, no 
further notice of this part of the affair, I cannot but compare the 
reasoning C. tells the world is Mr, Herapath's to a picture whose 
intention the artist thought it needful to explain by writing 
under it, " This w a Vow; " lest it might be mistaken for any 
thing else. 

From the vieAs here developed, and the ctmstitution of aeri- 
form bodies, as laid down by Mr. Herapath, if a body composed 
of absolutely bard particles mutually impinging on one anotbtt 
in the way Mr, H! has assumed in bis theory of Beat, be projeoted 
in such a body as our air, it will proceed with a velocity gradnel^ 
diminishing on account of the resistance it continually expe- 
riences from the opposition of the air. For a single particle may, 
from Mr. H.'s principles of collision, be stopped, or even driven 
backwards, by tbe first particle it met with at rest,, or moving in 
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the opposite direction. In any compound body, boweTer, it is 
only the euperficial particles of ttie body the particles of ihe air 
strike against ; and since the particles of the body are not fixed 
to, but freely moving amcn^, one another, except inaemnch as^ 
diey are prevented from fiynag off indefinitely by their mutual' 
attraction, the intensities of the collision between the particles 
of the body and particles of the air are merely equ^ to what 
would arise if the former particles were free and dis^n^ged, and 
movingwith the same velocity as the body of which they forma' 
part. These intensities, therefore, and the effect which they have 
oh the progress of the body, are by no means the same as they 
would be if the particles of the body were firmly and inflexibly 
united, or the body itself one perfect solid. Though this conse- 
quence is one of the most obvious that can be, C. has raised a 
" wonder how the cannon bails with their hard particles can get 
on, when they strike the hard particles of the atmosphere in the 
Imes of their centres of gravity." Perhaps the neatest wonder 
is, how so acute a reasoner as C. should have published an objec- 
tion which evidently has no foundation to rest upon. 
■ After what I have shown of the merit and weight of C.'s 
observations, and Mr. H.'s principles of collision, he will, pei> 
haps, take it kindly of me if I let alono his " pin's head " diffi- 
culty. 1 mnst confess I am very much disposed to oblige him; 
lUid, therefore, will leave the wisdom of one head to solve th^ 
nhsenoraena of the other. But I must beg leave to tell him that 
Mr. Herapath had minutely considered this objection, and clearly 
answered it in the very number of the Atitiah, and oniy five 

Kges after the Proposition from which C would make us 
fieve he had the sagacity to draw it. Would C. have the 
goodness to tell us whether the discovery of this consequence is 
due to his own penetration ; or whether he has brought forward 
the objection Mr. Herapath had himself raised, and artfully 
omitted to notice Mr. H.'s explanation, for the purpose of 
nndermining a theory which prejudice would not allow him 
to admit ? Besides, what I have mathematically deduced in 
Prop. C Cor. 3, from the principles " which," C tells us, " are 
as neariy as possible self-evident," Mr. Herapath has distinctly 
rfiown, p. 292 and 293, Annah for Apiil, 1821, "thatthe whole 
difficulty of the case turns on the abstraction of the ideas of 
magnitude and momentum." But I believe I have promised C. 
not to pursue this part of bis objections. I will, therefore, 
desist. ' 

Peop. D. 

If two perfectly hard and equal halls come in contact, when 
ffloving with equal momenta in the same right line towards oppo- 
site parts, the mtensity of the stroke as felt by each body in a 
direction opposite to that in which it was moving, is equal to the 
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warn of the monwnte of the two, or twice the mwDeDtam*) 

either' one before the strcJce^ 

Mr. tierapath has detnonstrated this theotem generally in hia 
Prop. 6, Atmah for April, 1821. I have chosen (his ijarticuhr 
case of it, becauae aguDst thia, C has levelled his objeclionB;. 
aiid in (he ptoof I intend to have receurse merely to what I have 
already demonstrated from the piinciples admitted in the old 
theory, and to a result which agrees equally wdl with both 
the ones. 

By the old theory, if a hard body A, having the velocity n, 
strike directly another hard equal body A' at rest, the modon' 
otMmnicated to A' by tbe impulse ia x-j- A = -^. And }jj 

the same theory, if the two same b^ls meet each other, instead 
of oae of them being at rest, with equal opposite momenta A a^ 
A.' a', the motion destroyed in either, or, which is the same, the 
motion communicated to either is A a. But by the quotations I 
have made from C.'s quoted authors, these communicated motjons 
are equal to the intensities of their respective strokes felt by each 
body in the direction in which the motion is communicated, 
^erefore, the intensity of the stroke oh either body when one ia 
ab rest, is half as great as when both meet with equal opposite 
momenta. Now when one of the bodies is at rest, I have shown. 
Cor. 1, Prop. 6, by strict mathematical reasoning from the ptiii' 
ciples admitted in the old theory, that the intensity of the stroke 
oa eaeh is equal to the momentum of the moving body ; when, 
therefore, they are both moving with equal momenta towards 
opposite parts, the intensity of the stroke on eaeh is equal to 
twice the momentum of one, or the sum of the momenta of the 
two. 

Cor.^Hence the two equal bodies after the impulse recede 
towards the parts whence they came with the same momenta 
they had before they met. For the motion communicated by the 
impulse is equal to the intensity of the stroke on the body, and 
this intensity is equal to 2 A a ; but at the time of the stroke, 
the body ha!a a momentumin an oppositedirectioneqoal to Ao. 
Hierefore at the time of the contact, the body is the saoie as if 
it was urged in two opposite directions by the forces A a and 
2 A a, the former impelling it in the direction in which it was 
moving, and the latter on- the contrary ; consequently it retraces 
its path with the momentum A a. 

This conclusion, brought Out by stoict mathematical indnctiDa,> 
from the principles of the old theory, coincides with Mr. jSera- 

th's, and also with the theorieB- of Wren, Huygens, and 

aUis. 

ft is worthy of remark, that C. by way oi mathematically ra£al. 
ihg this conclusion, admits the principle of Mr. Sf.'s proof, that 
the intensity of the stroke is equal to the sum of the momenta^ 
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but denies tks coiuequence, withont showii^ whj, orwBwniofi 
boy other leason, than that he is " at a lose to discover '' aaw it 
follows. We shall, perhaps, not lose oiur paini ia tretnscribkig 
yfhat C. says on this subject ; for if we can derive qo informa- 
tion, the coDsideratioD of it will afford us amusement. " How," 
says C, " Mr. H. proves that the iotensity of the stroke is the 
force with which each of the balls is acted on in a direction 
i^^>osite to that in which it came at the time of the coatactj 
J am ut a loss to discover." " The intensity/ of the force, 
observes C. " is equal to the sum of the momenta with which 
both balls come in contact, halftii which is one direction and half 
in the opposite." Here C.'s mathematical refutation of Mr. H.'a, 
theory amounts to this— he cannot see how it is, nor how it ia 
not. But the beauty of all lies in the elegant, the decisive, the 
irrefragalde mathematical demonstration with which he esta. 
blishes his counter proposition. He tells us " half the intensity 
is one direction, half in the opposite ;" and he proves it — how? 
— not mathematically, not by common legitimate induction; 
but without a fact— without a circumstance, nay even without 
a word either for it or against it. This mode of procedure is per- 
fectly consistent with C.'s general, method, but let me again 
lemind him that mere assertions ai% totally insufficient to over- 
turn well-founded reasoning. 

" If," says C, " a man pusk with all his strength against a 
wall, say with a force of 10, action and reaction being equal, the 
irall resists with a force as 10. If, instead of the wall there be 
an opposing active force, another person, for instance, puskii^ 
against the first with an exacUy equal force," " £y Mr. Hera- 
path's reasonirtg, each person would w acted on in a MrectioH Qppo~ 
site to that towards which he pushed, by a force equal to twice the 
force of either one; that is, with a force of 20, and consequentiy 
•oth must be pushed backwards." These sentences, as rar asX 
understand them, distinctly charge Mr. H. with coofoundtng 
pressure with impulse, and with applying the laws of a single 
impulse between perfectiy hard botues to a pressive force. 
Flatiy to contradict this, and to challenge C. to produee only one 
expression of Mr, H. corroborative of such assertions, would be 
to raise this attempt to depreciate and misrepresent Mr. H.'s 
labours to an importance to which not even the best of C.'a 
objections seems entitled. I shall, therefore, merely quote. » 
passage or two irom Mr. Herapath's papers declarative of his 
C^inion on presawe and impulse ; and then leave C. te compare* 
them with his own assertions. 

" It is manifest from the drift of it," (a passage in Mr. Tre<i- 
gold's attack) " Mr. T. can compare pressure with impulse. Of 
course, he can also compare a mathematical line wit^ an areaj 
and thence tell us how many lines there are in a superficies,- how 
many supei£cies in a solid ;. and, as afinfde, I expect bow o^aay 
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inclies in an Eour." — (Mr. Herapath'a Reply to Mr. Tredgold. 
jlB«afe'for Dec. 1821, p. 464.) 

" Had I *** it would have been like endeavouring to equate a 
BJngle impulse with an unceasing force," (pressure he means) 
" for ah indefinite time — a manifest imposaibihty." — (Mr. 'H.'s 
Reply to X. Annals for January, 1822, p. 30.) 

C. tells us that the "pushing" case I have just quoted, which 
(with how much truth tne reader may judge from the counter 
quotations), he informs the world, is Mr, Herapath's, is that by 
which it ia intended by Mr. H. that " the doctrines of Newton, 
Maclaurip, Hutton, Playfair, and innumerable other mathemati- 
cians, are to be overturned in relation to the collision of hard 
bodies." We have already seen that C. has not been over for- 
tunate in quoting, nor verv happy in understanding, the writings 
of Dr. Hutton and Prof. Playfair, though it be true they deliver 
" principles as nearly as possible self-evident." Ia the present 
instance, I think, we shall find he has not been more snccessfuT 
in his acquaintance with Sir I. Newton, However, it is neces- 
sary for me to premise, that I am not aware Newton has said any 
thing of collision, except in the first part of his Principia. If he 
has m any other places, I shall be happy to be corrected; for I 
do not recollect to have seen it. Even nere he has given nothing 
in the shape of regular B.rguaient : a few loose ideas onW', thrown 
m- apparendy more by accident than design, are all I can per- 
ceive. They happen, however, to be of that peculiar cast as to 
satisfy us that C. nas either not seen them, or not understood 
them ; or what, perhaps, is more probable, that his zeal to oppose 
Mr. Herapath has outstripped his discretion and his knowledge ; 
and hence occasioned him to quote authors without knowing what 
. they have written. 

In the Schol. Cor. 6, Principia, Third Law of Motion, Newton 
says : " By the theory of Wren and Huygeus, bodies absdutely hard 
retjiTH from one another with the same velocity with which they 
meet." This was the case with the theories of Wren and Huy- 
gens when the bodies were supposed to be perfectly equal ; and, 
fiierefore, instead of coinciding wilh the doctrine of collision C 
advocates, it coincides with Mr. Herapath's. That Newton was 
not here confounding hard with elastic bodies appears from the 
sentence immediately following the above, and implying that 
though he did not question the truth of this case of Wren and 
Huygens's theories, yet the evidence of it was greater in elastic 
bodies. "But this may be affirmed," saysNewton, "withmore 
certainty in perfectly elastic bodies." 

To satisfy us what his opinion was, he says in the same Schol. 
*' By the same " (first and second Laws of Motion), " together 
with the third Law, Sir Christopher Wren, Dr. WaJlis, and Mr. 
Huygens, the greatest geometers of our times, did severally 
determine the rules of the congress and refttctitm of hard bodies 
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etid much about the same time communicated their discoveries 
to the Royal Societv, exactly agreeing among themselves aa to 
those rules. Dr. Vi'^allis iodeea was something earlier in the 
publication; then followed Sir Christopher Wreu ; and, lastly^ 
Mr. Huygeiis. ^ut Sir Christopher Wren conjirmed the truth of 
the thingbefore the Royal Society, by the experiment of pendu- 
lums, which Mr. Marietta soon after thought fit to explain in a 
treatise entirely upon that subject." Nothing can be plainer 
than this ; and, therefore, nothing more evident than that the 
theories of Wien and Huygens were those whidi the best philo- 
sophers of Newton's time embraced, and which Newton himself 
looked on as established by the experiments of Wren. Now it 
unfortunately happens for C.'s assertions and objections, that 
the two principal cases of Wren's theory for hard bodies ; namiely, 
that wherein the equal bodies meet with equal opposite momenta^ 
■»nd that wherein * one of them is at rest Before coltieionf exactly 
coincide w)th Mr. Herapath's. Mr. H., therefore, instead of 
standing opposed to Newton and " the ablest mathematiciatis ia 
al! ages," has in the two leading cases of his theory the 
expressed testimony of no less than Wallis, Wren, Huygens, 
and Newton ; besides Mariotte, and probably n number of other 
respectable mathematicians. But the most extraordinary cir- 
cumstance is, that the present doctrine of collision, which has 
©viffently crept into existence since the days of Huygens; New- 
ton, &c;, C. unequivocally gives us to understand is that which 
has been embi^ced by " the ablest mathematicians in all ages,"' 
notwithstanding here is indisputable evidence that a different 
theory ivas maintained not 100 years since by the first mathe- 
maticians the world has yet produced. How would C. wish ub 
to dispose of this new article "i Shall we deliit his accuracy or 
his knovTledge with it ? Shall we lay it to his insinuation that Mr. 
H.'s theory cannot account for the phfenomena of latent heat ; 
to bis assertion that Mr. H. makes liardn ess and elasticity th& 
same ; to his parodying of Mr. H.'s theorems for the purpose of 
misrepresenting them; to bis charge that Mr, H. confounds irfes- 
8ure with impulse ? Or shall we add it to his knowledge of New- 
ton's theoiy of heat ; of Huttnn, Playfair, and Emerson's princi- 
ples, and of Wallis, Wren, Huygens,- and Newton's theories of 
coUision? I will not, however;'"^jA C to the wall" on this 
subject. I 

■ 1 have now replied in detail to C.'s objections, 8;c. to Mr. 
Herapath's theories of heat and colUston ; and I have shown thdt 
he has not advanced a single circumstance tending to weaken, 
much less to invalidate, any one of Mr. H.'s views. Indeed in 
the whole that C. has said, there is not, one would imagine, evea 

• Icaiuiot apeak poaitiTdf m to this caM; but unless Che impreuion of it in mj 
mind iiaa cbuwed nnee t read it in the Phil. Tnns! it is precuteljr as I Hbte stated. 
New Series, vol. hi. 2 b 
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mn i^teiqpt mathematically to refute Mr. H.'b propoaitjons, or to 
ehow that his reasoning is erroneous or illogical ; for though Mr. 
Herepath has dealt so largely iu aumerical facts, has developed 
so many laws, has compared his theory with ho maiiy ezperi- 
menta, and has predicted the pheenomena of so many new and 
untried cases, yet C. has not ventured to question a sin^e fact, 
to relnte a single law, to invahdate a single erperiment, or ta 
disprove one solitary phfenoDietioa either advanced or predicted. 
We mi^t in truth say, the whole of C.'s attack exhibits a mim 
struggling with a subject to which he is unequal, or with which 
he is unacquainted ; yet who would like to say something if he 
could ; who is clearly in possession of the Will to refiite, and as 
clearly in want of the Power. Hence we see misrepresentationB 
fi>r arguments, uoaupported assertions for proofs, errors for facts, 
imd ingenious quibbling for sound reasoning. To form an 
opinion, however of Mr. H.'s labours, and of the probabihty of 
his having succeeded in the great objects of his inquiiy, let any 
one who is capable of judging examine the coincidences of his 
investigatioas with facts, collected in the Annals for Jan. 1822 ; 
let him look at the simplicity of the principles, attributing t& 
•latter only two properties, hardness and inertia ; let him areer- 
vards consider the number, extent, variety, and apparent inctm- 
«uity, of the experimental testimonies adduced ; and then let 
Aim say, not whether it is probable Mr. H, has succeeded, hvb 
whether it is possible he can, with such corroborations, not have 
succeeded. On any opinion thus formed, and given by minds 
competent to judge, and hberal enough to acknowledge convic~ 
tion, Mr. Herapath may with safety rest his credit and his fame. 
On the subject of Mr. H.'s connexion vnth the Royal Societqrr 
into which, 1 think, C. has impradently entered, I shall at this. 
, time say nothing. If Mr. Herapath's labours stand the test, the 
Hoyal Society will find, even among those who now support 
them, if they have acted improperly or illiberally, enough to- 
blame and to censure them ; and if tneir conduct oas been cor- 
lect, or marked with liberality and encouragonent, Mr. Herapath 
himself, I presume, will not be among the hist to acknow- 
let^ it. 

Ihave now only to request that if C. answerthis reply, he wiU 
do it candidly, and not evade or avoid the absurdities I have' 
pointed out, both in his own ailments, and in the theory fop 
which he commenced the attack. An open and h(monrable 
opponent, however sharp or severe, wilialwaysinsnre the respect^ 
and generally the approbation, of D. 
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The aoDual mean temperature of the past yeftr is 51" ; beii^ 
about 2° above the average ; the mean of the tint ^ree months, 
40-9°; second, 54'1°; tfaird, 61-9°; fourth, 48°; of the six 
winter months, 44*4° ; nix summer months, 67*9°. The mazi- 
mam, or hottest state of the year, was 81°, which occurred oo 
the memorable I9th of Ju'y, ue Coronation of King^Geoi^ IV.; 
die miaimum or foldest state was 23°, which is only 9 below 
freezing ; this happened on the 4tli January, making an annual 
Tsriation of 58°. From the above, the reporter is enabled to 
draw the following compariiioa between the past and preceding 
year, viz. the average heat of the six' summer months of 1821 
was nearly one degree more than tliat of 1820, and the heat of 
the bIx winter months, 3° above the corresponding ones of the 
preceding year, so that the temperature of 1821 has been more 
mild than usual, and not marked bv any very great extremes. 

The annual mean elevation of the barometer is nearly 29 
inches and 7'IOthB ; highest, 30*65, which was on January 23 ; 
lowest, 28*16, which happened on December 28 ; the difference 
of these extremes makes 2'49 inches : mean of the six summer 
months, 29'75; of the six winter months, 29*63. The mean 
daily movements of the barometrical surface measure near 48 
inches: total number of changes, 105. The barometer through- 
out the month of February was remarkably high and desultory 
in its movements : on the contrary, in the month of Decemb^, 
it oscillated most extraordinarily ; and towards the close of ^e 
year very low ; the utmost depression was the minimum of the 
year. 

Much has been said about the wetness of the past year. My 
snnual account scarcely amounts to 32 inches in depth, which is 
.certainly under the average for Manchester. Mr. John Black- 
■wall, of Cnimpsall, makes his annual fall three inches more, and 
Mr. John Dalton, for Ardwick, nearly eight inches more then 
-.mine. On the contrary, Mr. Edward Stelfox, of Lymm, near 
Warrington, has only registfered a fall of 28 inches. The differ- 
.ences in our annual statemeiits of rain, from places so near toge- 
ther, are singular, and certainly require an attentive inquiry, "fiie 
only difference in our apparatus is, that Mr. Dalton's rain funnel 
is larger : mine, Mr. Blackwall's, and Mr. Stelfox'a, are made 
alike, the same size, andof one mateiial, which is that of copper. 
Provided our calculations of the method of measuring' tlie rain 
collected in these funnel-areas, be correct, and which 1 have 
eveiy reason to conclude is the case ; and provided their surfaces 
are parallel with the horizon, and at sufficient distances from 
trees, buildings, or any object that might obstruct a free access, 
it must follow that there can be no error in our results. I have 
noted down 180 days on which rain fell more or less, which 
number is one less than last year. In the last five months of 
^1820, there were 85 wet days ; the number ItLthe corresponding 
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ODSB of 1821 is iOl. February w«s the driest, and September 
and Norember the wettest. 

The- south, south-west, and west winds, have been the most 
prevalent : those winds were noticed to blow on 224 days. On 
the, 18tb, 19th, and 20th of March (about the vernal equiomc); 
the wind blew hurricanes from the north-west, attended with 
min, snow, and sleet. On the night of the 30th of Noveiaber, 
sad following morning, the wind blew a most violent gaJe from 
the soatb-west, accompanied with hail and rain ; the damage 
done in consequence, by the falling of cliimneys, unroofing of 
houses, 8cc. was great; severaUives were lost m Liverpool and 
other places, and a laree number of vessela suffered in the har- 
bours and on the neighbouring coasts. 

Bridgettrtel, Jan. 86, 1!«8. 



Article VII. 

0/1 Blockt of Granite, Syenite, S;c. imbedded on IMluvium. 
By N. J. Winch, Esq. FLS.and MGS. 

(To tlie Editor of the Annah of Philosopht/.) 

SIB, IteKCaitlt.apon.rS'it, March 10, 1889. 

- Ahokg the interesting phssnomena serving at every step te 
arrest the attention of the geologist, there is one of ordhiary 
.occurrence in the north-east of England, which, I believe, is 
not as yet satisfactorily accounted for ; and in hopes that some 
of your correspondents may be able to explain the true cause of 
a circumstance appealing, to me to be enigniatick, I take the 
liberty of addressing you on the subject. Embedded in th« 
diluvium of Northumberland, Durham, and Yorkshire, large 
blocks of granite, syenite, porphyry, grey wacke, as well as of 
.encrinal hmestone, and basalt, are evety where to be met with. 
That the granite, &c. &£. should have been transported by the 
agency of a powerful current of water from the cheviots of even 
from the mountains in the vicinity of the Cumberland Lakes, 
previous to the formation of the vale in which tbe river Eden 
nows, can readily be imagined; but the puzzling part of the fact 
is, that the loose earth in which these large and heavy masses 
.are deposited appears to owe its origin to the strata immediately 
.below It. For instance, on the red sandstone of the vale of Tees 
there is a red soil;, and our porphyritic, basaltic, and encrinal 
limestone hills, are well known to attbrd a rich and fine pasturage, 
owing to the nature of the earths, resulting from the disintegra- 
tion of these rocks. On the other hand, the coal field is gene- 
rally covered by a strong clay mixed with a portion of sand 
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eridently derived from the ahale and saodstone on 'K^db. ife 
rests. The question to be resolved is, " Wliy the OBiTEnt of 
dihiviaa waters, pOBsessing sufficieat impetus to bring enonnouB 
fiSLgaiente of rocks from great distances, did oot denudate the 
slnta of the light soil in which t^ese masses are now embedded 
DOt only in the lower bat in the upper part of the earth resting 
up<ni the more solid substrata." I remain, Sir* 

Your moat obedient Berrant, 

N.J.WlMCH. 



Article VIII. 

On the Geology of the Eastern Part of Yorkshire. 
By N. J. Wmch, Esq. FLS. and MGS. 

(To the Editor of the Annah of Philosophy.) 

SIB, TicKcaiik-tipen-T^e, March W, 18SS. 

The Rer. G. Young, aud Mr. Bird, of Whitbvi have just 
published a quarto volume on the Geology of the Eastern Part 
of Yorkshire, which, through the favour of a subscriber to the 
book, 1 have had an opportunity of perusing. Of the merit or 
demerit of the work, 1 do not feel myself inclined to speak, but 
as the authors have travelled out of their road for the purpose of 
-writing strictures oh two essays of mine printed in the Transac- 
tions of the Geolt^ical Society of London, I sIIbII take leave to 
rebut the charges of inaccuracy and presumpticm brought againat 
me by these gentlemen. 

The first is comprised in the following note, p. 170: "Mr.W. 
is mistaken in asserting (vol. iv. p. 7, Geological Transactions), 
that the white oohte limestone at Hartlepoofcontains no shcUs 
or marine exuviee; the authors found in it both univalves and 
bivalves, especially the latter." Now every geologist knowi, 
that one part of a stratum may ccmtain, and another be devoid, 
of organic remains ; and that there were none in the quarry at 
Hartlepool, when I inspected it, I am certain, for specimens of 
-the rocK taken at the time are still in my possession. The next 
isia the letterpress at p. 171, under the head of Dykes: " In a 
quarry at Whitleyi near Cullercoats, where Ihere is an extensive 
mass of magnesian limestone, detached trom the great beds of 
the county of Durham, there ia a sinular dyke (see Geol. Trans. 
vcA. iv. p. '25), which intersects the coal and sandstone strsAa 
under the limestone, and does not pass through the latter. Sec' - 
Jn reply to this, allow me to observe, I never said the ^ke at 
Whiuey was a basaltic dyke. My words at p. 25, are : "Besides 
-the fissures filled with Insalt, others of a very different nature 
intersect the coal held. These, if la^e, are called dykes, bat 
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if inconsiderable, tronbles. Blips, or hitches ; and are the same 
that some geologists have called faults. I have already noticed 
the main, or 90Tathom dyke, when speaking of the limestone 
quarry at Whitley, Sec. 8tc." And at p. 26, " It is highly pro- 
bable it traverses tiie lead mine district, and produces lateim and 
valuable metalliferous veins therein." The word basalt never 
occurs in my description of this Sssure. Letter press, p. 287, 
" In many instances, through a fondness for generalizing, or an 
attachment to theory, authors have bestowed the name of ooal 
basin where it is by no means appropriate. Thus we read of the 
coal basin of Newcastle, or the coal ba^in of the Tyne and Wear, 
though the coal strata of that district are no more in the form of 
a basin than the metalliferous limestone on which they are 
understood to repose, or the magnesian limestone which reposes 
on them." To tnis I answer, that the numerous sectidns pub- 
lished in the Transactions of the Geological Society, prove the 
coal measures of this district to rise by gentle degrees towards 
north and south, and more rapidly to east and west ; therefore, 
tiiese strata must rest in a trough or basin, which by no means 
is the case with the encrinal limestone, or magnesian limestone 
beds. Note, p. 287, " Since the two preceding parts of the 
work were printed, we have seen a paper by Mr, W. entitled, 
' Observations on the Eastern Part of Yorkshire, published in 
"vol. V. of the Geological Society^s Transactions. In that paper, 
Mr. W. states, that the coal formation which covers the shale 
forms a basin. Had that gentleman examined our district 
)umse]f, instead of attempting to describe it from scraps of 
iiiformation collected from others, he might have avoided this 
mistake, as well as several other errors into which he has fallen." 
The observations in question were sent to the Geological Society 
so long ago as the year 1816, and extracts from them appeared in 
the Annals of PMlosophy for that year, vol, viii. p. 140, and «t 
course, I conclude, must have been known to the Rev. G. 
Young ; and as that gentleman has more than once honoured 
me with a call since that period, had he hinted his suspicions of 
my never having investigated the part of the country where he 
now resides, I ^ould have acquamted him that several yean 
ago my affairs frequently called me not only to Whitl)y, but to 
Hull, Scarborough, DrifKeld, Stockton, &.c. ; and from notea 
taken on those occasions, together with colliery borings kindly 
communicated by Mr. Buddie, my paper, which, I am sorry to 
Bee appears to have given offence, was chiefly compiled. 
1 remain. Sir, your most obedient humble servant. 

^ N.J.WlNCB. 



,v Google 



Mr. MiHer on the Ftedaoater and LatukkeUs 



AaTiCLE IX. 



1 



A List of the Freshwater and Landshelb occurring in the Etivi- 
roiis of Bristol, idth Observations. By J. S. Miller, ALS. 

(To the Editor of the AHoah of Philotopki/.) 

SIR, BniM, Marrh II, 1839. 

If the following catalogue of the fluviatile and terrestrial shells 
Occurring in the neighbourhood of Bristol, drawn up from my 
Dwa personal observationB, should be judged worthy of a place 
in the Annals of Philosophy, it is entirely at your service. 

Your obedient servant, J. S. Miller. 

To attach any high degree of value to local catalogues of tbii 
nature would be to exaggerate the interest and importance of 
twntributions which can hold but an humble and subordinate 
|4ace in tlie pages uf science, still they are far from useless. 
£eing founded on personal observations more precise in prnpor- 
■tion as tbey are more limited, they furnish the surest foundation 
on which more g^eral results may he built, and in the present 
stage of zoological inquiry can hardly fail to afford many new 
facts. 

Thus the field of observation which the present list compnges 
will be found to afford several species not hitherto recognised as 
British, and some hitlierto entirely nondescript. I have heeu 
enabled also, itithe course of my local researches, to glean some 
new facts with regard to the habits and organtmtion of some of 
these animals which appear to have escaped the notice of fonaer 
inquirers, and have availed myself of the present opportunity of 
recording them. 

In the following list I have adopted the names published in 
Dr. Maton and Mr. Rackett's Descriptive Catalogue of British 
Testacea in the Linnean Transactions, vol. viii, and occasionally 
added those new geneiic names which have been stated by more 
modern authors. 

1. Mya pictorum. Freshwater. 
Umo pictorum. Drapcmaud. 

2. Tellina cornea. In ditches. 
Cyclas cornea. Drapernaud. 

3. Tellina lacustris. In ditches. 
Cvclas lacustris. Drapernaud. 

4. TelliDa pusilla. In pools. Dillwyn's Cat. of Rec. Shells. 

5. Tellina amnica. In ditches. 

Observation. — i have met with individuals of the above foor 
species of tellina, containing minute young living shells which 
prove the animals viviparous. 

6. Mytilus anattna. In rivers and pods. 
Anodaiita anatina. Drapernaud. 
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OiwmrfMM. — I perfectly agree with Dr. Mntim is coDsideriog 
M. avaneasis only a variety of M. aaatina. Misa Bennett, of 
Nortonhouse, favoured me lately with specimens from Tisbnry, 
Wiltgbire. They are old shells, and from the animal having 
lived in water, highly impregnated with chalk. Sjnd calcareous 
matter, its epidermiit has secreted so rapidly, and increased the 
shell so much in thickness, that the Linneau character " testa 
frwilissima " is entirely lost. 

7. Bulla hypnorum. In ditches. 
Physa hypnomm. Drapernaud. 

8. Bulla fontiualis. In ditches. 
Physa fontinalis. Drapernaud. 

9. Voluta denticulata. In the Avon below the Uotwells. * 
Observation. — Its columella does not continue to the com- 
mencement of the spire, which is empty, and shows no spiral 
septa. 

10. Buccinum terrestre. On Leigh and ClifloQ Down. 
' BulimuB acicula. Drapernaud. 

11. Tnrbo elegans. In Leighwood, Sec. 
Cyclostoma elegans. Drapernaud. 

12. Turbo fontinalis. In ditches. 
Cyulostoma obtusum. Drapernaud. 

13. Turbo nautileus. In ditches. 
Planorbis criBtatus. Drapernaud. 

14. Planorbis imbricatus. Drapernaud. In ditches and 
pools. 

15. Turbo cristatus. In ditches. 
Valvata sperorbis. Drapernaud. 

16. Valvata minuta. Drapernaud. 

Obwrvation. — Of this, I have only found two dead eheUs in 
the drifted sand, Sec on the Banks of the Avon. 
J7. Turbo laminatuB. Leighwood. 

18. Turbo nigricans. Lei^wood. 

19. Turbo Everetti (tiobis), on willow trees, near river banka. 
Spec. Char. A turretted, fusiform, ventncose striated, 

brown, opaque shell, with nine reveraed viilutions. Aperture 
with two teeth. 

Observation. — I consider this a distinct species, it having only 
nine volutions, whereas T. nigricans has always twelve, fhave 
named it after W. Everett, Esq. of London, a gentleman zealous 
in the stiidy of British conchology. 

Obter. a. — Montagu states the frequent occurrence of turbo 
laminatus and nigricans deprived of their brown epidermit. But 
I have suites of specimens of all the three species in various 
stages of growth, which have a white epidermis, show no mark 
of oeing worn, and are evidently interesting, though rare 
varieties. 

Obser. b, — As I frequently make sections of shells by grinding 
them down to come at the details of their internal forraatiHi. I 
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discovered, in the year 1814, the Talve-like appendage wtacH 
taxhti laminatufi aad nigricans poBsess. When Dr. Leach Tisitecl 
me ih 1816, 1 pointed it out to him, which he considered as a. 
new and iateresting disco«ry. The Doctor furnished me with 
several other revereed sheila to facilitate my further researches 
on this peculiar organization, uid informed me subsequently 
(vriien ia Paris) that M . Drapemaud had noticed the Talve-like 
appen dage, and from it derived in part the chu^cter of his new 
genus Clausilia. This information deterred me at the time from 
further inquiry ; yet as I have Bubsequently found that M. Dra— 

Semaud seems at a loss concerning the use of this valve ; and 
I. Cuvier, inhis Regne Animal, vol. ii. p. 409, states, "decette 
petite lame, on ignore I'usage dans I'animal vivant ; " I will here 
venture to add the opinion which I have myself been led to form 
on this subject. 

Independently of the various contrivances which Nature has 
resorted to for the protection of the otherwise essily vulnerable 
molluscsE!, it has talten peculiar care to guard the apertures of 
many univalves from the intrusion of enemies. Hence the aper- 
tures are sometimes peculiarly contracted, and provided with 
numerous folds and teeth. Other molluacee have a calcareous 
operculum, permanently affixed, which increases in thickness, 
and enlarges on a depressed spiral plane, as the opening of the 
shell extends with the growth of the animal thus continually 
assimilating to its size, and when the animal repeats, excluding 
it completely from all external intrusion. In the clansiha, 
Nature nas combined the protection afforded by means of con- 
traction and folds, and also added an opercular appendage. 
The inhabitants of the Clausilia, when nearly foil grown,- 
secretes a thread-like, elastic, calcareous filament, one of whose 
ends is affixed to the columella. This filament makes a hatf 
spiral turn round the columella insinuating between its folds. 
When the animal finishes its shell, and completes tfie aperture, 
it secretes at the unattached end of the filament a spoon-shaped 
calcareous lamina conforming at its margin to the contour of the 
aperture. The lamina is somewhat ampler than tiiis, and its . 
margin is rounded. Its adhesion to an elastic filament enables 
the animal to push it when it comes out of its shell against the 
columella, and the same elasticity closes it, on the inhabitant 
retreating, thus securing it from intruding enemies. Hios 
then this valve may be compared to a door provided with an 
elastic spring. The elasticity of the filament may be reet^intd to 
its full power by some times immersiagit in water, as I have ascer- 
tained in sections made with a view to this inquiry. 

20. Turbo juniperi. On mountain hmestone rocks. 

21. Turbo muBcomm. Inmoes. 

22. Turbo sexdeatatus. Leighdown. 

Obttrvatian. — 'llie above three species bdongtb Drapemaad's 
geaus Pupa. 
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23. Turbo caiychium. In laou. - > 
Auricula muuma. Siweniaud. 

Carychiiim myosotis. Ferussac 
- Ohttrvaiioa. — Why does H. Cuvier .^ce 1^ jbell, iriltoe 
animal lives in moss, among those inhabiting freshwater? 

24. Helix lapicida. Leigfaweod. 

25. Helix planorbis. In ditches. 

26. Helix vortex. In ditches. 
Planorbis vortex. Drapemand. 

27. Helix spirorbis. Id aitshes. 

28. Helix contorta. In ditches. 
Planorbis contortus. Drapemaud. 

29. Helix alba. In ditches. 
Planorbis hispidus. BnuiaDMid. 

30. Helix foDtana. In ditches. 
^ 31. Helix paludosa. -In moss. 

32. Helix ericetorum. Clifton Down. 

33. Helix virgata. In fields. 

Observation. — The abundance of this miecies in a field at 
Torkington, a few months ago, occasitmed ute report, that it had 
rained snails ! 

34. Helix caperata. . In dry sito&tions. 

35. Helix rufescens. In hedges. Sec 

36. HeUx nitens. Under stones in moist i^ces. 

37. Helix ailiaria (nobis). 

Spec. Ciar. An umbilicated, depressed, pellacid, shining 
luHU'Colou.'ed shell, having no more than four volutions. 

Obtervation.— This species never arrives to the size of H. 
niteos, has one volution less, and ia found under moss on old 
trees. Its inhabitant smells strongly of gailick. 

38. Helix cristallina. Muller ^rm. 

Obiemation. — Found near the roots of grass, resembling tibe 
two fonner species ; but infinitely smaller. 

39. Hehx cantiaoa. Near hedges. 

40. Helix bimda. Leighwood. ^ 

41. HeUxrawata. On old trees. 
Helix lotundata. Drapemaud. 

42. Helix ambiltcata. In dry rocky situatioos. 

43. Helix subrufescens (nobii). In woods. 

iSoec. CJuxr. A aubumbilicated, very slightly carmated» 
iizegHiarly stiiated, slishtly raised,- diaphanous shell, with five 
ToJotions, and asomewhat roimd lunaled aperture. 

ObservatioH. — I have found but few individuals of tlus new 
species, which differ from H. nifeaceas in the shell being thinner, 
ratber corneous, and but very sbghtly caiinated. From H. his- 
pida, it differs in being only snbumbilicated, and not hispid. 

44. Helix pomatia. RareatStapleton. 
4&, Helix arbustorum. In wo«>ds. 
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46. HeUz nemoralit. In hedges, &c. 

47. Helix hortensis. In hedges, See. 
Helix ^sea. Dillwya. 

Obterriattott. — Of this, a more tiirreted variety occun io some 
places. 

48. Helix lackhamensis. In woods. 
Bulimus montaaus. Drapemaud. 

49. Helix obscura. In woods. 
Bnlimus obscurus. Drapemaud. 

£0. Helix lubrica. In moi^t places. 
Bulimus lubricus. Drapemaud. 

51. Helix pal iistris. In pools. 
Limneus palustria. Draperoaud. 

52. Helix fossaria. In ditches. 
Limneus minutus. Drapemaud. 

53. Helix succinea. In moist places. 
Succinea amphibia. Draperoaud. 

64. Helix putris. In ditches, Sco. 

56. Helix tentaculata. In ditches. 
Cyclostoma impunim. Drapemaud. 

56. Helix auricula. In the Froom. 
Limneus auricutarius, Drapemaud. 

67. Testacella Maugii. Sowtrby.- 

Observatiott. — Mr. T. Drammond, jun. wliile engaged at 
Messrs. Sweet's and Miller's Nursery, informed me, in 1810, of 
the occurrence of a limax in their grounds, with a minute shell 
at its tail. This proved to be a testacella, and has been lately 
described by Mr. G. B. Sowerby as a new species in his recent 
publication on the Genera of Recent and Possil Shells. It pro- 
bably was introduced into that Nursery with foreign plants, bat 
propa^tes now freely in the open ground ; bears the winter, and 
increases much in rich soil ; so that it can no longer be consi- 
dered as an alien. I have sent from time to time a great inany 
specimens to my scientific friends ; so that I believe they are 
now pretty much distributed, and in the coUections of many 
Britiso concho to gists. The animal lives on earth worms, which 
it draws in, with its proboscis-like mouth, entire ; and if taken 
hold of, when thus eorged, disgorges it immediately. The 
earth worms frequenuy swaUow the young testacella, and we 
mav sometimes meet the shells in their intestines. . The testa- 
cella lays but few eggs ; these are ovate, and if placed on the 
hand, frequently burst like a soap-bubUe, dispersing in minute 
fragments. 
■ 68. N'erita tluviatihs. In pools near the Avon. 

59. Patella lacustris. In pools and ditches. 
Ancylus lacustris. Drapemaud. 

60. Patella oblonga. In toe river Froom. 
Ancylus fluviatilis. Drapemaud. 
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I caoDot close tiiis list without mentioniDg an undescribed 
helix found by me in 1817 on the boards that line a pine (bro- 
melia) bed. < 

Helix Qoodallii (nobis). 

Spec, Char. A subperforated, turretted, pellucid, pale 
corneous, or almost white shell, having from six to seven volu- 
tions, and an ovate aperture. 

Observation. — The inhabitant a hmax of a green-yellowish 
colour, which is transmitted through the shell, and gives it that 
tinzewhen found with the animal in it. On account of the pine 
bed being frequently disturbed, full grown specimens are rare, 
and 1 possess but few that show seven volutions, the major part 
having from four to five. When full grown, one-third of an inch, 
or ratner more, long. I have sent specimens of it (as a new 
bulimus to which modern genus it belongs) to the Linneao 
Society, Mr. Sowerby, Dr. Goodall, and several other gentlemen. 
1 have named it after Dr. Goodall, the Provost of Eaton, so well 
known as a conchologist, and who had the goodness to commu- 
nicate it to Baron de Femisac, at Paris, now engaged in pub- 
hshing a splendid work on Laud and Freshwater Molluscee. 



Article X. 

Remarks on Mr, Movie's " Observations on the Temperature of 
Mines in CornwaU," By R. W. Fox, Esq. 

(Tothe Editor of the jlnn(i/so/PAi/osop%.) 

ESTEEMED FRIEND, JfHlW.XfSS. 

In 1819 and the two following years, I made some commnni- 
cations to the Cornwall Geological Society on the temperature 
of several mines in this coimty, to which subject my attention 
had been directed in 1816; and some of the results noticed 
therein had been obtained in that year. 

A friend of mine, who had assisted me in my inquiries, being 
about to visit France, I communicated to him the substance of 
my papers with a view of obtaining information respecting the 
temperature of the mines in that countiy ; and through this 
cfaannel, some of the facts mentioned in them were introduced 
into the Annales de Chimie et de Physique. 

I observe that the last number ot the Annals of Philosophy 
contains a letter from M. P. Moyle, alleging, " Aat either "I 
have drawn fidss conclusions on this subject*, or that the temper- 
atures have not been taken in a proper manner." 

As the second volume of the Transactions of the Cornwall 
Oeological Society, in which, I understand, my commoDicattons 
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•re' to be ioserted, is now in the press, I shall at present refrun 
from entering into a detml of the facts which' they coatain. 
must, however, observe, that my conclusions have been drawn 
not only from the temperature of the veins, bat from that of 
cross levels at a considerable distance from them, and of those 
piurts of the mines which were least affected by currents of air, 
and in which there were few or no workmen ; and although I 
am well aware that many adventitious, and indeed opposite^ 
causes operate in mines, which render it difficult to obtain satis- 
fectory data as to the true temperature of the earth at equal 
depths, I think it will appear, when the above-mentioned volume 
is published, that due precautions have not been neglected to 
pievent their effects as much as seemed practicable. 

The temperature at different depths and stations in 13 mines, 
which varied from 540 to 1430 feet in depth, and averaged above 
800 feet (being all those from which . I have received any infor- 
saation) is given in the commanicatioiis to which I have referred ; 
and not one instance has occurred in the course of my inquiries io 
which the temperature was not greater in the deepest part of the 
mine than near the surface ; and in most cases, tt increased ia 
proportion to the depth. ' lliis remark applies whether the tem- 
perature of the air, of the solid ground, or of the jets of water, as 
they flowed into tlie mine, were taken; yet' commonly, a very 
small proportion of the workmen in deep mines are employed in 
the lowest galleries. 

I think the following facts are sufficient to prove, that the heat, 
in some mines at least, must be attributed to some other cause 
tban the presence of the workmen, See. An opportunity occurred 
some time ago at Treskerby Mine, which is 840 feet deep, to 
ascertain the temper^iire after the workmen had been absent 
for two successive days ; when it was found that no diminution 
of heat had- taken place during that time; but that both the 
water (which flowed copiously into the bottom of the mine) vid 
the air continued at "76°. 

At the end of the deepest gallery in Dolcoath Mine, 230 
fathoms, or 1380 feet, under the surface, a th«mometer four feet 
long was inserted to the depth of three feet in the ground, and 
was closed round with earth. In this situation,, it was left more 
than eight months, during which time no workmen iffere 
employed near it ; it was frequently examined, and it denoted a 
constant temperature of 75° oc 75^^, except when the water 
from accidents to the machinery gained on the pumps, and fiUcd 
the galleiy, which occurred more than once for some weeks 
tt^euler. Immediately after the water had been drawn out, the 
■keroury was found to have risen to 76^ oi 77° ;. but in a few 
days, it resumed its previous station of 7&^°. 

An increase of temperature was also produoed in the United 
Mines in the two deepest galleries, 1140 and 1200 feat under 
the B)iiface,iq-«onBe^uenceQf an influx of water for a few dajf; 
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in the former, it was 87*5°, and in the latter 88", which is by 
much the highest temperature I have heard of in any of the 
mines of tbis''coimty. 

For a. statement of the other facts I have collected, and also 
of the temperature of cross galleries, I must beg to refer to the 
Transactions of the Cornwall Geological Society ; but I may 
remark, that the latter were generally a few degrees imder the 
temperatare of the galleries in the direction ofthemetaHic veins 
at the same level; and this small difference does not f^iuear 
extraordinary, wbea it is oonuda«d that iadependently of the 
latter being sometimeft more oSecteA by extraneous causes, the 
veins afford an easier passage to the water and vapour, than the 
more compact groood In which they are enclosed. 

As far as my ioquiries have gone, I consid^ the ratio of the 
increase of teD^ratuta may fairly be eatimated at about one 
degree for every 60 oc 70 feet in depth. 

M. P. Movie states, that he found a gallery ia Hiud 
Unity, 150 fathoms deep, of Uie temperature 0^66° ; this being 
12° above the mean tei^ratare of our cUmate, takmg it at 53*, 
as I have done (whixth is, I believe, rather too high than too lew 
an estimabe), nearly approximates to the ratio of increase be&o* 
mentioned. 

. In the case of Huel Trevenen 1111 Miae, hfe deictibea the tem- 
perature of t\» water to have been lower thss that of the atmtK 
iphere ; but as he does not say what the t3ein(Mf«liKe of eithcv 
was, no in&resce.I conceive, caabedra«B&oi»tfaiscaae. And 
hesx I may renoark, that in Tincroft, and Cook'a Kitchen Mi«ca, 
which had been for a long period partly fuU of water, the tew- 
yerature waa found to increase coosideiaUy in deacendiug; 
althangh ia a less ratio than in other mine« which were not m 
circumstanced ; and this I attribute to t^e influence of evi^K»m> 
tioa, and the accumulation of colder watsr from the surface. 

Huel Trumpet Tin Mine appears to present theonly exceptioit 
which M. P. Moyle has specified. Not having visited the mine, I 
am ignorant of the circumstances of the case ; and whether it 
be a copious stream from the vein, or only some water accumu- 
lated by dropping from superior strata, which ia reported te 
have been at 51°, we are not ioformed : if, however, it be as 
exception, let aot the cold stream ofHueLTnu^Mt be a stronger 
ailment on one side of the question, than the hot spring of lat- 
lanid is admitted to be oa the other. 

Reapectfidly thy lUend, . 

R.W.F03B. 
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Article XL 
An Anneer to Mr. Murray's " Reply." By B. M.* 

(To the Editor of the Annah of Philosophy.) 
SIB. 

Mb. Mdbray IB of opinion " that it ia neither expedient dot 
profitaUe to exchange thruets with a shadow." I adroit the 
propriety of this us a general rule, trusting yon wilt for once 
allow me to violate it by replying to Mr. Murr&y. 

This gentleman informs -ds, that the experiments which I have 
already asaerted and maintain to be tallacious, " compriBe only 
a very few selected from a very many on the subject in cjnestion, 
and he drew his inferences from the combined aggregate, and 
not from individual or insulated phfenomena." 

The only meaning which I can discover in this passage is, 
that although a part of a number of experiments may be inaccu- 
rate, yet as they are accompanied by others, which may be 
eqaii% fallacious, inferences may be fairiy deduced from the 
whole. 

Mr. Murray has recommended magnetized steel filings in cases 
of poisoning oy corrosive sublimate, on liie supposition that they 
are more efficacious than those which are unmagnetized. This 
idea is grounded on the assumption that unmagnetized sted is 
incapable of effecting the decomposition of the muriate of mei^ 
cni^> I have shown this idea to be incorrect, and quoted 
ranons authorities and experiments to prove that steel is 
capable of decomposing munate of mercury without being mag- 
netized. 

How has Mr. Murray uiswered this objection ? Why, by stat- 
ing that he " was not ignorant of the action of muriate of mer- 
cury or nitrate of silver on steel which B. M. had presumed to 
suppose." ' 

- 1 will repeat the grounds on which I rested my opinion 
of Mr. Murray's ignorance of these facts. I allow they are not 
good, but they are his own experiments. He says that " a 
solution of permuriate of mercuiy was by the inagnet soon 
reduced into running mercury." Mr. Murray does not indeed 
here say that common steel is incapable of producing this effect, 
but he evidently supposes it by stating that lie employed a 
magnet. 

With respect to the action of steel npon nitrate of silver, the 
evidence as to Mr. Murray's knowledge of the subject is com- 
plete. He states that " fine Butch steel wire was selected, 
and proved to be non-magnetic. It was thrown into nitrate of 

* 9m Amok i^FUlotefltf, pw nn tTOliunt, p. 41 mi ISt. 

D.n.iized by Google 



-1 



1832.] Dr. Aj^ohn on the Spec^-Gtnvk^ of Gases. ■ 386 
BilTer, where it remained for 14 hours without being affected; 
Part of this was made the connecting wire between the north 
and south poles of two bar magnets, when it became speedily 
plumed with crystals of silver." 

Now I do assert that if Mr. Murray believed in the accuracy 
of his own experiments, he was totally ignorant of the action of 
steel upon nitrate of silver ; for in this experiment he has stated^ 
and attempted to prove, that no action takes place. The expe- 
riment is indeed faUaciouSfbut then it proves even more them 9fr. 
Murray's ignorance of the facts with which he asserts that he 
was acquainted. 

I had intended to oSer a few more observations upon some 
parts of Mr. Murray's reply which I understand, and quoted 
others that I do not comprehend ; but, I think, I have done 
enough. In parting with him, I would advise him in future, 
should his experimeabs eixcite any further notice, not to employ, 
in his reply, such terms as "rude" and "ungenUemanly ;" 
they are harmless, except to the reputation of him who uses them. 
I am. Sir, your obedient servant, 

B.M. 



Article XII. 

Remarks on the Influence of Moisture in modifying the Specific 
Gravity of Gases. By James Apjohn, MD. 

(To the Editor of the Annals of Philosophy,) 

SIB, TriBUjf College, IhibUn, ^prilW,\8SSl, 

Upon reading (in the number of tlie Annals for this month). 
Dr. Thomson's Observations on the Specific Gravities of the 
Gases as modified by Moisture, it at first struck me that some 
mistake had been committed in aittiibuting to steam at 212° only 
the specific gravity of '472. Into this opinion 1 had been led 
by recollecting that Dr. Ure, in his Dictionary of Chemistry, had 
stated it so nigh as '625. A closer examination, however, 
proved that the specific gravity given it by Dr. Ure was too 
great, and indicated, as the probable source of the error, the 
assumption of air at 212° as the Anit of comparison. Dr. Thom- 
son has not overlooked this circumstance in his paper, but his 
mode of estimating the effect of moisture on the densities of the 
gases appears to me altogether incorrect. The principle of the 
method adopted by Dr. Ure for the same purpose^ is true, but his 
number for steam being too high, his resmts are erroneous. As 
this is a subject of some in^rtance, I trust I shall be excused 
for entering a little into detail. It has been shown by Daltoa 

Ainc Senetf vol. hi. 2 c 
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and Gay-Liusac, that -^^will represent the Tolnme whicltaiiy 

given balk of dry gaa, as x, astnomes, when saturated wiA steam 
whose elasticity is J', p representing the atmospheric pressure at 
the time. Let the increased volume equal v, and we shall have 

x = v X 5-^, and the expansion produced by tie rteau 
sa V — tJ X ^^«= V x-^. The ratio, therefMe, of the Ay 
gas to ^e expansion produced in it by the moisture is that Of 
^-^ : I . Dr. Thomson, ttroogh some owrsi^t, ccataiders this 
as the ratio ia volume of the dry gas to the steam with which it 
is saturated, whereas the true ratio of these is that of -— — : 1* 
iflasmuch as a given volume ofsas at any temperature saturated 
with moisture contains as much steam as could exist at that 
temperature in a vacuunk of equal capacity. The following, 
therefore, is the true expression for the specific gravity of a gas 
saturated with moisture. Calling it ^, ^ sa - — = x a + b, a 



and b denoting the respective specific gravities of the dry gas, 
and of steam whose elasticiw is /. 'Hie following table, con- 
< structed from this formula, exhibits the specific gravities of some 



and of steam whose efasticiw is /. 'Hie following table, con- 
< structed from this formula, exhibits the specific gravities of some 
of the principal gases when saturated with moisture at the tem- 

iture of 60". In calculating b, the specific gravit" -*""* 

y, I have used Mr. Dalton stable ot elasticities. 



0M. ep.gr.oTdij. 8p.gr. of HKiiit. 

Air 1-0000 0-9907 

Oxygen. Mill 1-0998 

Nitrogen 09722 0-9634 

Chlorine 2-5000 2-4644 

Hydrogen 0-0694 0-0761 

The expres^(»i given above may easily be made to aaaame tiie 

form of ^ ^ a — i^ + b. Then, by substitutii^ for S its 

Talue, which is -472 x ^, we shall have y = a — ^+ -472 x 

-. I^om which it i^e&rs that the specific gravity of the moisit 

gas is eqoal to, less, w greater than that of Che dry, acoordioff ttt 
.the ^ecificgravityof the dry gas is equal to, ^eafer, or less taea. 
-472, the specific gravity of steam at 212°. This result is wartk 
irecotlectiDg, as by it the subject of moiiture, as modifying 
gaseous specific gravity, is divested of all perplexity. Thus by 
tt we learn, that hy^gen is the only one of the pennsnent gasea 
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v^bose density, at least at alt ordinary temperatnreB, can be 
increajsed by moiBture, as it is the only one whose specific gfavity 
is less ihan '472. The densitiee of all the rest are dimuuBhed 
by moisture, and that, the more as we descend in the scale of 
temperature ; for as we descgnd, their specific gravities increase, 
and of course the differences between them and the constant 
<{uaiitity -472. As an inference also from this result, I may 
remark, that the rule so much insisted upon, of taking the spe- 
cific gravities of the gases at a low temperature, is so far from 
being general, as to apply to hydrogen alone. In order to 
determine the specific gravity of a gas, it is only necessaiy, as is 
well known, to take the weights of equal bulks of it and atmo- 
spheric air at the same temperature, the former divided hy the 
latter, giving the specific gravity required. Air, however, is 
always impregnated with more or less moisture, and the other 
gases, as usually collected, are saturated with it. TTnless, there- 
lore, they be, prpvious to weighing, thoroughly dried, the result- 
ing number must be inaccurate. Jii. Thomson's mode of rednc- 
ing the error, which consists in saturating the gas and air before 
weighing them, is valuable for all the gaees but hydrogen. la 
its case, the error would be thus increased instead of diminished. 
The following mode of eliminating the error is perfect, end suffi- 
ciently simple. Let the ^ven gas and the air t>e both saturated 
with moisture. Then if W = weight of moist air, and W =^ 
weight of moist gas, c = capacity of the flask in cnbic inches, 
and b = specific gravity of steam at the common temperature 

wr '305 i c 

flf the g«8 »id air, ^ _.305 » ''"'* exjweBa the specific gravity oC 

&e gas in it£ dry state : '305 b c= weight in grains of a volume 
of steam whose magnitude = c, and specific gravity = b. The 
rationale is obvious. 
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T^e Use of the Blowpipe in Chemical Analysis, and the Examina~ 
tion of Minerals. By J. J. Beneliu8,Memberof the Academy 

- of Sciences at Stockholm, &c. Translated from the French of 
M. Fresnel, by J. G. Children, FRS. L. & E. FLS. MGS. Etc. 
With a Sketch oj" Berzelita' 3 System of Mineralogy : a Synop- 
tical Table of the principal Characters of the Pure Earths and 
Metallic Oxides before the Blowpipe, and numerous Notes and 
Additions, by the Tramlador. London^ 1822. 

We have great satisfhctitHa in amioimctQg the appearance of 
tUs translatiiMi of Berzehus's work on the Blowpipe. WbeB the 
3C2 . 
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number of minerals is almost daily increasing, and when every 
discoverer of a new locality is giving a' fresh name to a nuneral 
which to him may be new, although others may be well 
acquainted with it, a work, like the present, must be deemed of 
great importance, as enabling mineralogists to decide upon the 
nature of a specimen without naving recourse toa tedious, and 
frequently unsuccessful, analysis. 

So person could be selected from among the numerous philo- 
sophers of which the present day has to boast, who is better 
calculated than Berzelius for the task which he has undertaken. 
"We fully concur in the statement of the translator, " that the 
name of Beraeliufi, as a skilful and patient experimenter, stand» 
almost unrivalled ;" and that the present essay, although occa- 
sionally obscured and perplexed by his peculiar hypothetical 
notions, " amply vindicates his claim to the high reputation he 
bas acquired." 

The use of the blowpipe cannot be more clearly or better 
described than in the author's introduction, " In the analysis 
of inorganic substances, the use of the blowpipe," he observes, 
" is indispensable. By means of this instrument, we can subject 
portions of matter, too small to be weighed, to alt the trials 
necessary to demonstrate their nature, and it frequently even 
detects the presence of substances not sought for nor expected 
in the body under examination. The facility that it aHbrds for 
discovering the constituent parts of metallic fossils, renders it. 
equally indispensable for the miner, whose common processes are 
sometimes siufrularly disturbed by the occurrence of foreign 
'substances in the minerals he operates on, and whose nature, for 
want of time or skill, he can but seldom ascertain by sufficiently 
elaborate and delicate chemical experiments, but which the ready 
and convenient use of the blowpipe enables him to develope in a 
few seconds. To the mineralogist, this instrument is absolutely- 
necessary, as his only resource for immediately ascertaining if 
the inference he draws from external characters, such as fonn, 
colour, hardness, iic. be legitimate." 

With respect to his -work, Berzelius remarks, that it is " a 
system of cnemical experiments, made in the dry way, as it 
used to be called, and almost always on a microscopic scale, but 
which presents us in an instant with a decisive result." He 
has evidently been at great pains in selecting the specimens upon 
which he operated, having been supplied with toem by Haiiy, 
Boumon, Cillet de Lanmont, Bfongmart, Brochant, and other 
names well-kaowh to mineralogists of evety country. 

In his historical sketch of the blowpipe, Berzelius refers 
to Gahn, who, he assures us, attained to such a degree of 
skill in its use, that he could detect the presence of substances 
in a body by it* means, which had escaped the most careftd 
analyses, oenducted in the moist way. " Thus," says Berzelins, 
" when Ekeberg (wked hk opinion respectifig the oxide of, 
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ccdumbiuin, then recently discovered, and of which be sent him 
a stoaU specimen, Gahn immediately found that it (contained tin, 
although that metal does not exceed I-lOOth of the weight of 
the mineral." To this he adds, that long before the question 
was started, whether the ashes of vegetables contain copper, 
" 1 have seen him many times extract, with the blowpipe, from a 
quarter of a sheet of burnt paper, distinct particles of metallic 
copper." 

These facta are worthy of particular notice, and they offer 
great encouragement to those who have hitherto neglected the 
use of the blowpipe, or have rejected it as difficult, to renew their 
attempts. 

^ The parts of which the book, or rather the translation, con- 
sists, are: The translator's dedication to Sir H, Davy; — his 
preface and a note to the reader, explaining and rectifying some 
mistakes, induced by Berzelius's hypothetical notions of combi- 
nation, and his attempt to reconcile the theory of volumes with 
the atomic or corpuscular theory. We have then a sketch of 
Berzelius's mineralogicai arrangement by the translator. This 
is followed by the author's introduction, and the remainder, 
constituting of course the greater part of the work, is arranged 
under the following heads : Description of the blowpipe, includ- 
ing the flask, flame, and support ; the reagents, and their use, 
foOow ; and of these a very complete account is given. We have 
then the pyrogDOstic characters of the alkabes, earths, and 
metalhc oxides, detailed: these are followed by the characters 
of minerals; and the work concludes with an account of th& 
phenomena developed by urinary calculi before the blowpipe. 
' It is to be observed that Mr. Children has introduced a very 
useful Synoptical Table of the principal characters of the pure 
earths and metallic oxides before the nlowpipe. 

It may not, perhaps, be uninteresting to the reader, to have an 
example of the mode in which mineralbodies are treated in this 
work : we give at hazard : 

" PAojipAafe ofirttti in bluish transparent crystals, from St. Agnes, 
in Cornwall. 

" Alone/ in the matrass, pves a great deal of water, intumesces, 
uid becomes sprinkled with grey and red spots. 

" On charcoal, intumesces, reddens by the heat, and then very 
readily fuses into a steel-coloured globule, with a metallic lustre. 

*' With borax and salt o/"pAojtpAor«j, behaves like oxide of iron. 

" With soda, on charcoal, in the reducing flame gives grains of 
iron, which are attractable by the magnet. On platinaltoU, there, 
is no indication of manganese. 

' " With boracic acid dissolves readily, and by the addition of 
metallic iron, in the manner ^etiuled at p. 129, gives a fused 
legulua of phosphnretofiron. 

' " All the varieties of phosphate of iron that I have had an 
opportunity of examining, behave in the same manner " 
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The number of reagents is not very grent, and they are easily 
procured in a state ofpurity s they axe carbonate of soda, borax, 
lalt of pboBphorus, prepared by dissolving together 16 parts of 
muriate of ammonia and 100 parts of crystallized phosphate of 
soda, and crystallizing the solution ; vitrified boracic acid, nitre, 
gypsum, fluor spar, solution of nitrate of cobalt, tin, iron, bone 
ashes, silica, and oxide of copper. 

Three plates accompany this work ; two represent the instru- 
ments recommended by the author, and whicn m^ be procured 
either at Messrs. Knights', in Foster-lane, or Mr. ffewman's, is 
lisle-street. The other plate is introduced by the translator, 
representing Brooke's, or I^ewman's blowpipe, an account of 
yrfaich has been very properly introduced, although, we think, 
it is a very powerful rather than a very useful instrument. 

Our observations have been hitherto nearly confined to the 
original work j but wesbould do even that injustice without notic- 
ing the share which tlie translator has had in forwarding and 
elucidatiogtbeviewsof his author. Mr.Childrenistoowell known 
to require any encomium from us for the zeal which he has ma- 
nifested in every thingrelatingtoohemical science. His acquaint- 
ance with the blowpipe has already been exhibited in his transla- 
tion of the fourth volume of Thenard's Chemistry ; but both on that 
and the present occasion, we must consider him rather as the 
illustrator than the mere translator. 

In our opinion, he has most properly rejected Berzelius's signs 
»ad formulffi ; and connected as they are with their author's 
peculiar views of atomic pomposition, we think, with Mr. Chil- 
dren, " that they are rather calculated to perplex than facilitate 
«ur progress." That the reader, however, may not lose the 
information they are intended to convey, Mr. Chddren has sub- 
joined in notes, the compounds they respectively indicate ia 
common language. The least useful part of the translator's 
labour has, we think, been the introduction of a sketch of Ber- 
zelius's mineralogical arrangement. It will, however, probably have 
its use by deterring others from hastily following him in similar 
attempts. Who, for example, is likely (in this country at least) 
to describe a garnet as a bisilicate of protoxide of iron, silicate (^ 
protoxide of manganese, and silicate oj alumina? 
• Notwithstanding this last remark, we beg most earnestly to 
(recommend the work to our readers ; and to offer both to tha 
author and translator our best thanks for the benefit which they 
liave bestowed both on chemical and mineralogical science. 
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Abtigle XIV. 
Proceedings of Ph^sophical Societies. 

ROYAL SOCIETY. 

March 28. — On the Anatomy of Whales. By W. Scoresby, 
Esq. 

Apjil 18. — On the Changes that have taken Place in the 
SectiDation of some of the principal Fixed Stars, By John 
Pond, Esq. 

Extract of a Letter from Capt. Sabine to the President. 

Some Observations on the Buffy Coat of the Blood. 

April 25.-TOa the Nerves. By Charles Bell, Esq. 



Article XV. 

SCIEKTIFIC INT 

iNNECn 

I. Arram Root. 
Imlian arrow root grows wild in everv part of the island of St. 
Michael. At present, it is almost entirely neglected by the natives, 
but some of the foreign faniDies prepare smalt quantities of it for their 
fov/ate use. Tie fsot in its nMoral state is extreinci)' acrid to the 
anste, and if chewed, produces aprofi]sesB]iTHli(Ki; when applied to dM 
Mb for sametune, it produces heat, redness, and pain. The prepa* 
BMion GODsists insepauting the fecuJa by caiefid.and repaated washiogs 
■fter die root has been grated ; biU the effects produced by Iiandlu^ 
tlse root, we so unpleasant, that persons can with difficuVty be hired ta 
conduct the necessarT operations. — (Dr. Webster's Description of the 
Xtland of St. bfichaeL) 

II. Seeds of the Croton Tiglium. 
It appears, from the experimenis of Dr. Nimmo, that these seeds 
which yield the very trotive oil of croton, lately introduced as a pur- 
godre, consist of, 

Acrid matter soluble in alcohol 27*5 

Fixed oil soluble in oil of turpentine. 32*5 
Fariuaceous matter insoluble m both. 40 

100-0 
Dij^eating uilphuric etiier upen 100 parts of iJie bniised scnd^ 
Arawing the whale upon a filtert covering it closely during the pro- 
mas cf filtFStioa, and waahias the residuum with a sufficient quaotilT 
of ether, it vw found to weigh 10 pi^Si 60 having be«u diaaoUsd. 
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By this process, from SOO gruDS of the seeds, from which, if 102 
grains are deducted for the shells, there are left 198 grains of the 
kernels, there were obtained upwards of two drams, by measure, of 
an oil which possesced all the qualities, as to taste and medicinal 
efficacy, which the purchased oil contained. — (Journal of Science, 
literature, and the Arts.) 

III. Specific Gravities. 
The following specific gravities have been taken by M. M. R<^er 
and Dumas, with great accuracy. 

Spei^e Onviljr. 

Ice : 0-950 

Silica 2-650 

Boracicacid 1830 

Arsenious acid 3-698 

Protoxide of copper. 5-749 ' 

Oxide of bismuth 8*449 

Oxide of lead 8-010 

Peroxide of mercury ir29 

Causticlime 3-08 

Carbonate of lime 2-717 

Anhydrous sulphate of lime 2-960 

Cryrtallized sulphate of lime 2*922 

Alumina 4-200 

Nepheline S-270 

Sulphur 2 086 

(Edin. Phil. Journal.) 

IV. Effect of Heat on the colouring Mailer ^ the Ruby. 

In subjecting rubies to high d^rees of heat, Dr. Brewster <ib- 
served averysmgidar efiect produced during their cooling. At a 
high temperature the red ruby becomes green : as the cooling ad" 
vances, this green tint gradualiy &deB, and becomes brown, and the 
redness of this brown tint gradually increases till4he mbetal has re- 
covered its primitive brilliant red colour. A green ruby sufered no 
t^anee from heat ; and a bluish ^reen s^phire became much paler at 
a hign heat, but resumed its origmal colour by cooling. — (Edin. Phil. 
Journal.) 

V. Large Human Calculus, 

The Reverend J. Gumming, Professor of Chemistry^ at Cambridge, 
has lately given an account to the Philosophical Society, of a calcu- 
lus in the possession of Trinity College, which weighs 32 ounces ; 
its specific gravity ia 1'756, and it measures I5i inches in circum- 
ference. Its nudeus is lithic ; to this succeeds a considerable pordiHi 
of the oxalate of lime variety, followed by layers of the triple cryi- 
tals, covered by a thick coating of lithic, which is occasionally broken 
by a layer of the triple crystals, and the external surface is princl* 
pally composed of the fusible calculus. Professor Cumming notices 
also a calculus composed of vegetable matter and the phosphates 
found in the intestines of a horsCj which weighs 64 ounces, and 
measures 37 inches in circumference. 
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VI. Arseaittrettei Hydrogen Gat. 
M. Semilas proposes the following method of preparii^ thia ma. 
A mixture is to be made of two parts of antimony, two pans of Ih- 
tartrate of potash, and one part of Brseoioos «cid, they are to be 
well triturated together in a mortar, and heated strongly for two hours 
in a close crucible. The alloy which results, when in contact with 
water, produces hydrogen gas, saturated with arseuic, and it may be 
preeerved for aoy length of time in close vessels : to obtain the ms, 
about 150 graioe, reduced to coarse powder, are to be pnt (juiokly 
under a jar Sled with water, and inverted in a glass basin containing 
water. Many cubic inches of arseniuretted hydrogen gas will be ob- 
tained in a few minutes. — (Journal de Physique.) 

VII. Andtfsh of ihe Roots of Black Hellebore. 

M. M. Feneulle and Capron have lately analysed the roots of 
black hellebore. The products iriiidi they obtained were ; — 1 . A vo- 
latile oil; 2. A fatty matter; 3. A resinous matter; 4. Wax; 5. A 
volatile acid; 6. A bitter principle ; 7. Mucus; 8. Alumina; 9. Gal- 
late of potadi, and acidulous gallate of lime ; 10. A salt, with an 
ammoniacal base. 

VIII. Heavy Spar. 

Stromeyer has published an analysis of the heavy spar of Nutfield, 
in Surrey, from which it appears, that it contains no sulphate of 
Btrontian; and further, that the proportions of the earth and acid are 
nearly the same as in the artincial sulphate of barytes. This latter 
fact, Stromeyer remarks, is of importance, from its showing that the 
natural combinations of bodies are constituted according to the same 
fixed proportions as those which are formed artificially,— {Edin. Fhll.. 
Journal.) 

It has surely been long known that the compoeitioo of artifida! 
Bulphates, carbonates, &c. is similar to the natural. — Ed. 

IX. Slide ofAlpnack. 
M. Rupp, a skilful engineer, of Wirtemberg, constructed some 
years ago a slide for tiie purpose of conveyine fir trees trom the forest 
of Mont Hlate, near Lucerne, into the l^e of that name. The 
distance which they bad to be conveyed is about 4>6,000 feet. The 
medium height of tiie forest is about 2500 feet. The horizontal 
distance, when reduced to English measure, is about eight miles. . The 
declivity is one foot in 17'68; the medium angle of elevation 
8° 14' ay. This declivity, though so moderate on the whole, is in 
many places very rapid ; at the beginning of the incjination it is about 
' one-fourth of a right angle, or about 22° SC, in many places it ia 20°a 
but no where greater than 22° SO*. 

' Along this Une the trees descend, in a sort of trough,- built in ft 
cradle form,' and extending from the forest to the edge of the lake. 
T1u«e trees squared and laid side by side form the bottom, of dte 
trough ; tiie tree in the middle having its surface hollowed, so that a 
rQI of water, received from distance to distance over the.»de of the 
trough, may be conveyed along the bott(»n Mid preserve it moist. 
The trees which descend by this coaveyanee ace spruce' fin, "vvry . 
straight, and of great size. All their branches are lopped off{ th^ 
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sre Btiipped of the l>aric, and the mrftice made, of course, tolerably 
■mooth. The tree k launched with the root fiiFemost into the steep 
part of the tiouj^, and io a few Mconda acquiiea attch a vriocitj at 
wMm it to KBOi (he lake ia the short space of six miButcfl. Thft 
k4e Profawor Fln&ir, fran whoae works this notice is takes, nw 
five bWB cone down ; the fj^estest of them was a Epmce fir a hm^ 
dred feat long) (out feet in diameter at the tower end, asd one foot 
A the i^fr- "^^ s^B crooaea in ito way three gteal ravim^ 
01M at theAeight of 6* feet, another at the height of 108, and Ar 
Aiid, whne it goes along the &ae of a roek, at that tS 157 ; ia tm 
places it is OHiveyed usider ground. 

■X. Preparation of Sidphuret of Mercurt/. 
Dr. Taddei recommends the following process for the preparation of 
this substance, as being one which effect the combination immediately, 
Kid i> a more perfect manner thaa that generdly employed. Putme 
put of tulphuret of potasli into a oiortar, with three or four porta at 
mercury ; triturate together, adding a Gttle water by degrees, uotil the 
whoteis reduced toahomogeneous black paste; then add flowcn of 
fnlpbnr, in equal quantity to the taercory employed, and mix the 
whole by a short trituration. Then wash the sulphuctt with repeited 
portions of water till all the Valine lulplan-et is removed. The sul- 
pfauret thus prepared is not of the black colour of that obtained by 
«mp]e trituration. Dr. Taddei euys, that the addiljou of a little sul- 
phuret of potash to the mixture of sulphur and mercury, does not 
tender a long trituration unnecessary, but that, proceeding as ahavE^ 
tbe (ubitanceiB pr^ared instantly .— (Giomale mflsica, v.iv.p. 12.) 



Article XVI. 
NEW SCIENTIFIC BOOKS 



The Uaeof the Blow{Mipe, in Chemical Aoalyses, and in the Ezaim- 
Bab'on of Mmerals. By J. J. Bwaelios, Member (^ the Aeadeny of 
S t n c khcdwi , ftc &c. and trsnslatod from the French of M. Fremel, by 
J.G.ChUdrro, FK8. L. andE. FLS. Sx. &c. Widi a Sketch of Ba> 
nehna's System of MiMr^gy ^ a Synoptic TaUe of tlw j^indyal 
Characters of the Pure Enrths and UetatlicOxidoi before the Btow. 
pipe : nnd Dumeroua Not^ and A^littonB by the Tiiliiiiii Widt 
Tiaee Pl^ea. 6to. 12^. 

ConversatlonB on Mineralogy. With Pktea, engnrad I7 Mr. aad' 
Mias Lowry from (Mginal Drawmgs, comptiunc upwards of 400 
Xumres of Minenla, imdiidmc IS bcaotifisUy-cJoofed &>criiiini 
a¥al«.lSmo. 14«. Boaida. 

An Imi^mrj inta the Opimona, Aodent and Bfadem, wi Lifrasd 
(kganiaatioB. ^ John Bnclay, HD. Svo. 14«. 

An Epitome of Fhar«acrotiad C^mistry, whereby the Artitf ■■» 
bificaify nM^ be focilitatul. Bf Hm Pfiee, VB 
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A Camrarative View of the Mineral and MobbicbI Geology. By 
OranTille Peon, Esq. Sto. 12s, 

A Treatise on Apoplexy. By John Cooke, MD. 

The PrincipieB of Medicine. By R. D, Hamilton. 8to. 9fc 

A Natural History of the Crinoidea, or Lily-shaped Animals. By 
J. S. Miller. 4.to. 2f. IS*. 6rf. 

Zoological Researches in the Island of JavBi &c. &c. with Figures 
of Native Quadrupeds and Birds. By T. Horsfield, MD. &c. No. I. 
Royal 4to., 1/. lis. 6d. each. To be completed in Bight Numbers. 

Remarks upoa Morbus Oryzeua. By R. Tytlef, MD. MAS. Id 
Two Parts. 8vo. 8*. 

The Works of John Playfair. Esq. late ProfesMtr of Natural History' 
in the University of Edinburgh: with a Memoir of the Author. 
4Vd«. 8vo. 2£l&. erf. . 



Article XVII. 



NEW PATENTS. 

W. Ravenscroft, of Serle-street, Liacoln's-inn, peruke-maker, for a 
forensic wig, the curls whereof are constructed on a principle to super- 
sede the necessity of frizzing, curling, or using hard pomatum, and 
for forming the curls in a way not to be uncurled ; and also for thft 
tails of the wit; not to require tying in dressing ; and, further, the 
impossibility of any person untying them. — Jan. 14'. 

D. Loescham, Newman-street, Oxford-street, and J. Allwright, 
Little Newport-street, for an improved keyed musical instrument. 
Communicated to him by a foreigner. — Jan. 14. 

A. Gordon, London^ and D. Gordon, Edinburgh, Esqrs. for im- 
provements and additions in the construction of lamps, and ofcompo- 
aitions and materials to be humed in the lamps, and which may also 
be burned in other lamps.— Jan. 14. 

D. Gordon, Edinburgh, Esq. for improvements and additions to 
ateam-packets, and other vessels ; part of which improvements are 
applicable to other naval and marine purposes. — Jan. 14. 

A. Applenth, Duke^street, Lambeth, for in^rovementa in printing 
machines. — Jan. 14>. 

J. Hague, Great Pearl-street, Spit^fields, for a method of making 
metallic pipes, tubes, or cylinders, by the application and arrange- 
ntent in tne apparatus of certain machinery ami mechanical powers- 
Jam. S19. 

Sir W. Congreve, Bart. ; for improved methods of multiplying fac- 
nmile impressions to any extent.^Jan. 29. 
* f. Ewact, Manchester ; for a new method of making coffer-dams. — 
Jan. 29. 

■ R. Bill, Newman-atreet; for an improved method of manafiwhving 
metallic tubes, cylinders, cones, or of other forms, adapted to the 
construction v£ masts, yards, booms, bowsprits, casks, &c.— Feb. $. 

F. L. Talton, New Bond-street; for an astronomical instrument or 
watch,. by which the time of the day, the progress of the celestial 
bodies, as well as carriaKes, horses, or other animals, may be COP* 

Feb.9. ' , 
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Article XVIII. 

Astronomical, Magnetical, and Meteorolo^cal Observalitna. 
By Col. Beaufoy, F.R.S. 

Bvshey Heath, near Slanmore. 
I«tit«da 510 31' 44-3". Nofdi. Ln^inidc Wotin'tiiiu l'S(MI3". 

Astronomical Observations. 
(uch 8> BmainaQ of Jupita'a 
MUUiU 

Magnttical Observations, 1822. — FonotJon We^, 
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Accouta of a Volcanic 'Eruption in Iceland, 
By Dr. Forchliammer. 

(To the Editor of the Annals of PhtlosojAy.) 

8IB, ^prll IB, IStt. 

The veiy low state of the barometer throaghout a ereot part 
of Earope in-the months of December and January, although not 
immediately followed by any eruption of the volcanoes in Italy. 
excited apprehengions of violent volcanic phenomena in Iceland ; 
and in the month of March, letters were received in Copenhagen 
from which the following account is drawn up. 

In the beginning of the month of September, the frost began 
on the east coast, and on the east part of the north coast of 
Iceland, with a violence that was quite unexpected after the 
experience of the preceding years. An amazing auanti^ of 
snow fell, and the tireenland ice surrounded the whole east and 
north coast accompanied as usual by continual snow and frost. 
It was remarluble that the fine weauier continaed on the south 
coast of the island till the begitming of November, the lowest 
state of the thermometer at Nebss, near Keikiavig, being on the 
23d and 24tb of September = 41' Fahr. On the 19th of Oct. 
it suddenly fell to ^° Fahr. which lasted, however, only for one 
day, and before and after that time the temperature of the atmo- 
spoere was constantly above the freezing point, until on the Ist 
otNovember, when constant frost began. 

The island, though frequently alarmed by earthquakes, had 
experienced no volcanic eruption since that famous one of 1783 

New Seriei, vol. hi. 2d 
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and 1784 from the Skaptaa-Jokkul, which destroyed such a great 
part of the cultivated lands, except some small eruptions which 
were said to have taken place in the interior, far from the inha- 
bited part of the island, and which passed away without attracting 
farther notice, when in December, 1821, a new crater was suddenly 
formed on the £yafjeld-Jokkul, a mountain of which, among the 
Dumeroua volcanic eruptions, only a single one is mentionea, in 
the year 1612, when a great part of the ice of the mountain 
burst, and was thrown into the sea. 

The Eyafjeld-Jc^kul (known among bmIots wder the name of 
Cape Hekla) is the highest of all the moontains ita Iceland ; and, . 
according to the last measurements, is 5666 feet high. It is the 
southernmost of the chain of mountains in which the dreadful 
eruptions in the middle of the last century took place, and at 
about equal distances from the Kolla and Hekla. From 1024 to 
1766, 24 eruptions are recorded to have «ccurred. That part of 
the mountain where the crater was formed borders two sides 
, the cultivated land, which belongs to the hundred (Syssel) of 
Sangarvalla, in the south part of the island, - 

The following account is an extract of a letter from M. Bry- 
niulo Sivertsen, Minister at Holt, in Eiafields-boigden, to the 
Bishop of Iceland, M.- VidaUn: — " The real crater is about 
five miles from my house at Holt. The fire made its way sud- 
denly by throwing off the thick mass of ice which scarcely ever 
melts, and of which, <pae maeSj 18 feet hi^i, and 20 fathoms in 
circumference, fell towards the north, and, therefore, fortunately 
not over the village. At the same time, a number of stooes of 
di&rent sives slipped down the mountain accompanied by a 
noise like thuWer; no real earthquake, however, woa iSth. 
After this a prodigiously high coliHon of flame rose from the 
crater which illumined the whole country round so completely^ 
that the people in the house at Holt could see as perfectly at 
night as m the day time. At the same time much ashes, stouteSk 
geavel, and lai^e naif-melted pieces of the rock, were tiirown 
about, some of which amonated to the we^t of 5Q pounds. la 
the following days, and uutil the new year ctMumepced, a great 
i|uaatity of fine powder of pumice fell in the surrounding counti^ 
according to the direction of the wind, so that a thick bed of it 
covered the fields. It resembled the falling of raow, and pene- 
trated through all c^}emngH into the houses, where it exhaled, an 
impleasaat smell of sulphur. The eyes sirred extremely by thia 
dust. At Christmas, a violent storm Iroin the South, raged j it 
rained hard, which produced the good efiect of blowtne and 
washing away the ashes from the fields, so that they will do but 
little harm. We think ourselves extremely fortunate that so 
frightful a revdiition in our immediate neighbourhood bus prO' 
duced no bad effects eith^ on men or animals." 

Another extract of a letter from M. Terye Johaosen, the Pro- 
vost at Breidebolatad, aboat 18^ uileft to the west of the volca. 
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BOeB, dated the 1st of February, 1822, gires the foUoning ad- 
ditioQB : — " We stiU see the column of fire of the volcano 
shiniDg with tJie same cleaToesB as in the beginning, without, 
however, throwing lava into the inhabited part of the island. 
The ashes are greyish- white, have a sulphurous taste, and it is 
reported that they bum with flame when thrown into the fire. 
The ice of the Jokkul was twice broken, and an eye-witness bag 
aasared me that some of the pieces were three times as high as 
himself, and of many fathoms in circumference. Among the 
numerous half-melted stones, one has been found thrown to tba 
distance of about five miles from the crater. We have had na 
sccoonts of the bad effects of this eruption either on men or 
animals. The thick mass of ashes spread over the land of 
Vester Eyafield and Oster Laudoe, which began to occasion 
diseases among the sheep, has been blown away by a heavy 
stonn, and since t^at time the wind has carried the ashea from 
the volcano into the uninhabited mountains ; the diseases among 
the aheep soon disappeared." 

The third account is from M. Steingrim Johnson, Provost at 
Rangarvalla and VestmamoesysSiel, and written from Odde, 
about 30 to 36 miles to the W. of the volcuio, dated Dec. 19, 
1821. 

" On Wednesday, Dec. 19, at twilight, and later in the evMi- 
ing, a reddish light Appeared on the E. which was the more 
surpTising, as it was clear. 

Dec. 20, — Atone o'clock in the afternoon, anumber ofra^er 
sfaiDing clouds was seen coilected about the top of the mountain 
above Eyafjeld-Jokkul, ESEfromOdde ; the clouds soon changed 
into a nigh column of smoke increasing in thickness and daik- 
Desa. Though the weather was clear and c^m, the smoke was 
(»rried to tlie south ; at sunset, the eruption seemed to cease, 
bat the smoke soon rose again, and even more violently than 
before. When it was dark, we clearly saw the moving and 
and sparkling flame ; from which we concluded that the eruption 
must be violent. Afterwards we heard that it was on the east ot 
aon^ side of the Vesteijokkul, near Hudnasten, and opposite to 
tke &nnhouse of Skaale, in the parish of Holt. 

Dec. 21. — There was a violent storm, and the tire was observed 
varying in intensity ; clouds of smoke rose with great violence. 
They remained on tne moantain, and to the west of the Jokkul, 
whose white brilliant colour wels now destroyed by the shower 
of ashes. 

Dec. 22. — The same phenomena ; the clouds increased, and 
spread all over the sky, principally towards the south. 
• Dec. 23. — The same smoke. In Hvols-Reppen^ and in this 
parish, the peofde believed that they saw the falling of ashes 
which came from the north-east. Afterwards we were told that a 
great quantity of tbem bad faUen that night, and before, in the 
village* that were nearest to the volcano. 

2 d2 r.:,t,:f:kv,G00l^[c 
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Dec. 24, 25. — ^The clouds of smoke reinaiued oa the same 
' place, ftad in the same directioD, as before ; now and tiien the 
lire was observed on the place of the ftrat eruption. 

Dec. 26, 27. — Heavy storm from Dorth-east ; the clouds of 
smoke on the same place.. 

Dec, 28. — llie weather began to get more calm ; it seemed as 
if the column of clouds was divided into two, which took different 
directions by different currents of wind. 

Dec. 29. — ^Weather calm and pleasant. The clouds of smoke 
moved towards the north and east over the ice mountains. I^e 
iu the evening a mild rain. 

' During this whole time, the cold was moderate, not exceeding 
25° Fahrenheit, and sometimes it was 4*^ above the freezing point. 
It is reported that the water of the river which falls into the 

■, and in the other rivers that come from the Jokkoi 

and the surroundine mountains, had increased considerably dnr- 
ing the first days of the eruption. In the vicinity of the volcano 
a constant rumbling noise was heard, now and then accompanied 
by a dreadful crash, Bs if the whole immense masses of stone and 
ice were going to fall together. The greater part of the ashes 
was fortunate^ carried towards the north, into uninhabited 
mountains and heaths, where also a great quanti^ of pumice 
has fallen." 

In another letter from the same Provost, dated Feb. 23, it is 
said, " The clouds of smoke have not yet dis^peared, and to- 
day they ate increased. No ashes, however, have been observed 
during a long time, and the Jokkui has resumed its shining white 
colour, so that the rain and wind must have removed the, ashes. 
The smoke greatly resembles the steam rising from boiling 
tvater, and certainly owes its origin to the fire below. Some 
imagine they have observed that the Jokkui has decreased, and 
ii now lower near the crater, which certainly must now be 
larger than before, the column of clouds increasing in circumfe- 
rence. So it appears at least from this side from N. to S. ; but 
whether the same bos taken place in the other direction, from E. 
to W. I am not able to say. It has been reported that to the 
£. two other volcanoes have had emptions,, the mountains Katla 
and Oraefa Jokkui, but nothing is known about it. Since the 
eruption, the weather has become worse, owing to its unpataK 
leled variableness, storms, and afterwards cold, and a great 
quantity of snow." 

Dr. Thorsteinson, in a letter to Prof. Oersted, gives the follow- 
ing additions : — " Since the 1st of January, the violence of the 
eruption has been decreasing. Though the town of Reikiavig 
-is aoout 74 miles from the volcano, theflame was observed there 
several times at night, when the weather was clear. People 
that recollect the eruptions of 1766 and 1783 think this triSin^ 
but principally because it has done no harm. Though ' distant 
about 74 miles from the volcano, I thought that the weather 
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became much milder atier the eruption. Though the barometer 
was pretty low during the eruption, yet it was foweat on Feb.€, 
when it ,was only 27*25 inches ; but the fire did not increase, nor 
did we Feel any thing like an earthquake ; but near the volcano^ 
they had constantlv small shocks." 

The vessel whicn brought this news had lefl Iceland on the 
7ih of March, and it is reported that the sailors when at sea 
again saw a violent fire. 



The State of the Barometerand Thermometer from the Beginning 
of December to the End of February, at Ntes, near Reikiavig,' 
tn Iceland. By Dr. Tnorsteinson. {Reduced to English 
Measures and Flafarenheit's Thermotneter.) 
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Astronomical Observations, 1822. 
By Col. Beaufoy, FR3. 

Buskejf Heath, near Stanmore. 

Laticude Sl» 37' U-S" Noidi. Longitude Wat in time 1' 30-93". 
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Article III. 
On a Clock with a Wooden Pendulum. By Col. Beaufoy, FRS. 
(To the Editor of the Amiah of Philosophy.) 
DEAR SIR, BMtkes Utalh, Sta^mort, My 16, 1828. 

In the Annah of Philosophy for March, 1820, I was favoured 
by the publication of a paper describing a clock with a wooden 
pendulum, and its rate of going for 13 montlis ; and in the same . 
month of the following year, a similar table was inserted of the 
daily rate for a like period. I have now the pleasure of sending 
you a third year's register of the clock's diurnal variation. The 
rod has hitherto remained in its natural state, but I purpose try- 
ing the effect of covering it with varnish. If olive oil be exposed 
to the rays of the sun for a considerable length of time, it 
becomes colourless, hmptd, free from mucilage, and not easily 
congealable. I have exposed two eight ounce phials, nearly filled 
with this oil, to the solar beams for one and two years, and con- 
sequently can speak to the fact. The bottle should be opened 
occasionally to allow the gas to escape, or the cork may be 
expelled. Chronometer makers would find this mode useful o 
treating the oil they commonly use for clocks and watches. 
I remain, dear Sir, truly yours, 

vIakk Beaufoy. 
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Article IV. 

On the Motiom produced 6y '*« Difference tn Ike Specific Gravity- 
ofnodiei. By Mr. Charles Sylvealer. 

(To lite Editor of the AToiah of Philoio]^.) 

DEAR SIR, Gnat RMtd-itfat, jlpril SS, IS». 

All the writers on dynamics have treated largely on the 
effects of fluids in molion, as regards their resistance and their 
direct impulse on surfaces, without entering scarcely at all into 
the causes of their motion, and particularly those motions 
resulting from, or affected by, a difference of specific gravity- 
Prof. Kobinson, and several other authors, have given ua the 
principles and excellent formula for calculating the different 
results of air rushing into a vacuum and into any other rarified 
medium approaching a vacuum ; but these do not at all apply to 
the subject I here wish to treat. The ordinary formula and 
calculations for falling bodies are all made on the suppositioa 
that the effects take place in vacuo. They, of course, will not 
«.pply when the body falls in a medium of the least possible den- 
sity. The data relative to falling bodies are : 

A = the height the body fidls from. 

i = the time of falling. 

.. = the velocity acquired by the fall. 

V = the space a body falls through in one second = I&tt. 

Then since a body in falling through any space acquires a 
velocity which would take it through twice that space in the 
same time ; the velocity of g will be equal to 2 g. 

The body would, therefore, pass through 'Z g \n the next 
second, if gravity were to cease, but it causes the body to pass 
through another g in the second second, making the whole 3 g ; 
this with the one g in the first second makes 4 g. It will be 
found by similar reasoning that it will have passed over 9 ^ at 
the end of the third second, and so on as the square of the time. 
The velocity acquired in each successive second will be 2 g for 
the first second, 4 g for the second, 6 g for the third, and so on. 
Hence it will appear that the whole space passed over in any 
lime 18 as the square of that time, and as the square of the 
velocity ; and that the velocity is, therefore, as the time. It 
may appear unnecessary to a mathematician to give these parti- 
culars, presuming that those likely to read this article will be 
acquainted with such elementary knowledge. But I do it witit 
the hope that some may read it, who would have stopped stuui: 
of what I have in future to communicate from the want of soch 
elementary knowledge. 

From the above reasoning, we shall have as the iquare of me 
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lecond is to ^, m is the scjuare of t oit*to h; that is, -by malti^' 
plying means and extremes, we have h = gf*. By taking A« 
same course with the velocity, which for one second (from what 
has heen observed above) will be 2 g, we have as the square of 
2 g^r 4 g* is to g, BO is u" to h. 
This gives 4g^, A = gv*, and b* = 4 g A. 

From tbe first expression, (" « - and t = \/~ = -r- ; from 

the second expression v = 2 g , and h = y-. These for- 

multe, as has been observed, are true only when bodies fall in 
Tacuo. lu the atmosphere, or any other medium, the velocity 
acquired by falling through a given space will be less than the 
above in the inverse ratio of the difference between the specific 
gravity of the body and the medium in which it falls. The dif- 
lerence of specific gravity in this case is precisely the same in 
efiect with the difference of the absolute gravity of two unequal 
weights at each end of a cord, and hanging over a pulley. If the 
weights are equal, it Is plain that no motion will take place, since 
the only moving force is the difference of the weights, and the 
matter to be moved eaual to the sum of these weights. Hence 
if A (as above) be the neight which the heavy weight would fall 
through, we shall have the following formula for the velocity, 
viz. t) = 2 g" A" X w— —J W and to being the weights. It will 

be evident that when W = w, v equals nothing, and when vt 
equals nothing, v will be the same as the first formula would 
give. The motion of bodies in different media is affected in the 
same way by the difference of specific gravity, and the theorem 
is the same, with the exception of the denominator being the 
greater specific gravity, and not the sum of the two as with the 
motion of the unequal weights. 

Let S = the specific gravity of a body greater than the 
medium in which it falls, and C = the specific gravity of the 
medium ; then we shall have, agreeably to the above theorem, 

« = 2 gi A* X ^^. To make this more familiar, let 8 = 9, 

beio^ the specific gravity of copper nearly, and c = 1, being the 
specific gravity of water; and let A = four feet. Thenv = 2 x 

VTl X V^ X — ^ = 14^, being 1 J feet less than if the body 

had fallen through the same space in vacuo which would be 16 
feet. 

When the difference of specific gravity is very small, the effect 
of the medium is more conspicuous, ae is well known in the ex- 
periment of the feather and the guinea. When bodies fall in 
vacuo, the velocity is accelerated during the whole time of falling, 
whatever may be the space to fall through; but in falling thiouga 
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a meiinm of u^ d«wi^, the veloct^ ha« a mazimua at whisk it 
airires when the lesiBtance of the medium is equal to the foree 
«f granty. After this, the body moTes with a utuibrm vetocity. 
The time ia which the body attains this maximvun ia aa the salu 
between, the surface and weight of the bodv, which may be a 
ratio of any assignable magnitode, limited amy by the extent to 
which matter is divisible. This will be obvious when it is known 
diat in so dividiiiff matter, the weight deermses aa the eabe of 
tiie diameter; while the surface diminishes only as the square 
of the same. Hence matter of the greatest apeoific gravity m^ 
be so divided that it may acquire a maximum velocity by falling 
through the least possible space, acquiring a uniform velocity of 
any assignable value. A body, whatever may be its figure, bj 
idling in a fluid, will describe a prism, the base of which will be 
the surface which moves against the fluid. When the prismatic 
column of the fluid, formed by the falling body, becomes equal t» 
llie weight of the body, the resistance of the fluid will be equsl 
to the force of gravity, and consequently the body will, &om mat 
point, move with a uniform velocity. If the surface presented 
to the fluid during its motion be a hemisphere, it will meet witii 
onlv half the resistance which would be given to a plane surface- 
Let a equal the surface presented to Uie fluid. 

h = the height it will faU from to acquire a noiform velo- 
city. 

f = the specific ^vity of the fluid, 

B = the specific gravity of the body. 

I the length of the solid prism. 

Then/ ■.'B"l:h.\l= ^, uid this is the same whatenr 

maybe the value ofa, 

When B is less than /, then the body will rise in the fluid, and. 
will attain its greatest velocity, when by its rising, it has formed 
a prism equal in weight to its own bulk of the fluid, having its 
own area of base ancf specific gravity. In this case, / B =fh, 
and I is greater than h m the ratio that /is greater than B. 

WhatwUlbe the length of a prism of lead in order that it may 
acquire its greatest velocity by falling through one foot of 
water? 

Id the theorem I =f~,h= 12 inches, B = 1 1, and/ = 1 .*. 

I = —jT- = 1-^ inches, the ength of the prism. If/ = jj^ 

being the specific gravity of air, the value of I will be obtained: 

far a prisih falUng in the atmoafiltere, in which caw ' = 770 *^ 

an inch whatever may be the areaof the aurface. If the falling 
body he a aphere, then it will meet wUh. only half the-resishUMWr 
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of a c^ioder or prisra with its flat f»ce peipendioubr to the. 
direction of motioD. 

■ Now let X = the diameter of the sphere, aiwi also of the prism, 
of the fluid, which is to be equal to the weight of the sphere. 

k = the height of the last piism.. 
J V = the velocity acquired by a body falling tbroi^h h. 
B =e the specific erayity. of the body. 
/ = thatoftbeCaid. 
c = 3,1416; and 
. g = \6^ = the apace a body ftdls through in one second. 

Then the content of the sphere will be ^, and that of a prism of 
the fluid of the height the body falls from, to acquire its 
greatest velocity, will be —7—, which would be equal to the re- 
sistance, if the surface were A flat, and perpendicular to the 
direction of the fall; but the sphere has only half that resistance. 

Hence 1 = ^j_^, and ^ = ^^ = ,j^ 

What will be the diameter of a sphere of lead to fall at the rate 
of one foot per second after it has attained its maximum. la 
this case, u = 1, and A — ^ = .^ inches = ^ = -1875. 
B = 11, specific gravity of lead. 
/ = -001 19, that of air (water being 1). 
B - / = -99881 . :r = " Vx^Io-t.^sT'"' = ^^^1^2 iDche» 
nearly. The maximum velocity of the same sphere in water will 
be obtained by putting, instead of k, j. Hence we get 3 v" f 

= 16g^(B-/)and«==(il^^Z^)* = 

—J = 0329 feet per second, and 
l-'974 feet = per minute. 

If the sphere were of a specific gravity of 2, about that of earthy- 
matter, by which water is sometimes rendered muddy, its miiform 
velocity would be -6414 feet per minute. The fallii^ of varioug 
precipitates in chemical eicperiments must depend upon their 
specific gravity, and the size of the particles ; data might be 
oDtained from an experiment by observing the time in which 
bodies are falling, the diameters and specific gravities being 
known, in order to find the magnitude of particles of otbermat- 
ter, the time of falling and their specific gravities being known. 

Very small shot of a given size might be made to fall in a long 
glass tube filled with water, and the time of falling observed ; 
from this data, if the time of any other matter falling be given, 
tile height fallen from and specific gravities being k^own, the 
size of the particles may be found. The uosquBl timea &r. tJbe 
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Bubsideiice of different precipitates shows a strftin^ difierence 
either in the specific gravities or the size of the particles. The 
earths and their insoluble salts are longer subsiding than those 
of the metals, and die latter subside (quicker as their specific 
gravities are greater. We hence are enabled to explain how 
uirge quantities of matter may exist in the atmosphere and in 
other fluids apparently in a state of suBpension, but in reality 
felling with a Telocity inversely proportionate to their size and 
specific gravities, lliis in the atmosphere is visible to the eye, 
when viewed in a sun-beam, and is principally animal and vege- 
table matter. This explains the cause of the air becoming con- 
taminated when heated to a temperature approaching to a red 
heat ut which the foreign matter is decomposed. 

We are also enabled to account for the aqueous matter in the 
atmosphere in the form ofclouds ; thishas formerly been supposed 
io a state of suspension in some intermediate form between water 
and vapour : this as well as Uie visible matter observed when 
aqueous vapour is condensed, is nothing more than globules of 
real water, tbere being no intermediate state between real water 
and its elastic invisible vapour. Hence we have frequently in 
the atmosphere spherical masses of real water from the size of 
the largest drops of rain to those which are so minute as not to 
reflectlight sufficient to make them visible. 

Supposing steam or water in the elastic form (which can exist 
at all tempei'atuTes] to consist of distinct atoms, each surrounded 
by an atmosphere of caloric, the smallest particle which could 
exist in the state of water, would consist of two individual atoms, 
the next three atoms, and so on till the particle becomes 
visible. 

The first appearance of condensation is a slight opacity, which 
soon becomes whiter, as is observed in mist or fog. As the par- 
ticles become larger, they fall with more rapidity, and assume a 
darker colour, as is observed in various states of clouds. By 
having recourse to the formula above given, we may form some 
idea of the size of the globules of water to give an appear- 
ance of their being suspended, in which state clouds have Deen 
supposed to exist. In this case, as before, we put x = the 
diameter of a particle, or globule of water. 

What must be the diameter of a globule of water to fall at the 
rate of one inch per second after it acquires a uniform velocity? 

Here u = 1 inch. 

/=^ =-00119. 

B-/=-9988. 

When the body is of less specific gravity than the liq^md, it 
rises as a cork rises in water ; although in these cases a pnnciple 
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of levity Beems to operate, the effect is to be attributed to the 
superior specifib gravity of the fluid, and is reiattrely the aam* 
as if a body of the same specific as the fluid were to fall through 
a fluid of the same specific gravity as the body, the difference of 
specific |;ravity being the moving force. In order to ascertiua 
the velocity with which a certain volume of cork woald rise in 
water, the same result would be- obtained by considering the 
flnid as being of the specific gravity of the cork, and a sohd of 
the volume of the cork, but of the specific gravity of the fluid, 
the velocity at any point will be the same, the direction being 
upwards instead of downwards. 

What will be the greatest velocity which a sphere of cork of 
one inch in diameter can acquire m rising through a column of 

water ? The theorem v = ( — ^* ' ■) will become v s 

( "^bb"' ) • l*t*=liacl»=-0833feet; B=and-24/=l. 
■., IB x IB ■ -083 K -76 nn c c ^ t 

then V — ' s ~ x"ti ' " ^'° •**' neariy. 

What must be the diameter of a sphere of cork to acquire t 
uniform velot^ty of one inch per second 1 

Here x = |g (j _ m i this will give x in feet ; and x = 
; = -000312 in inches. 
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When fluids of diflerent specific gravities are mixed together 
having no chemical affinity for each other, as is the case with 
oil and water, or water and mercury, the lighter fluid ascends 
with the same velocity, and in every respect is similar to a solid 
body of the same specific gravity with the fluid, if the lighter 
fluid be kept in a distinct volume, as is the case with a baUoo'n. 
It is exactly the same as if a body of uniform density having the 
mean specific gravity of the gas, and the matter containing it> 
and the theorem applied to the case of cork rising in water, 
would equally apply in this case. If a constant stream of the 
lighter fluid be introduced into the denser one, and the succes- 
sion kept up, a uniform velocity will be established which will be 
as the square root of the height, and as the difference of density 
between the two fluids to the ^eater density. It will be the 
same thing whether the fluids are naturally of difierent specific 
gravities, "or the volume of one part of the fluid be changed by a 
change of temperature. This may be illustrated by filling a tall 
glass vessel with hot water containing small pieces of amber, a 
substance veiy nearly of the same specific gravity with water ; 
the sides of the vessel exposed to the air become cooled, and 
the water in contact loosing its heat becomes specifically 
heavier and descends ; and as this is taking place all round the 
vessel, an upward current takes place in the middle of the column 
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caused by tlie desceoding current, as may be observed by the 
direction of the particles of amber. If, instead of putting hot 
vater into the vessel, cold water were employed, and the bottom 
of the vessel heated, the heated part becoming apecifically lighter, 
immediately givei place to the aeavier.Suid which is colder, and 
the same appeRiance will take place as before ; the ciurents 
remaining permanently nuiform, so long as there exists the same 
difference of temperature between the different parts of the 
fluid. 

This is what takes place in the atmosphere when partial heat 
is appUed ; the heated column in |Nroportion to the rare&ction ia 
pushed upwards by the surrounding dense column. We have 
no instance of this kind so &miliar as the ascension of the 
smoke and heated air in chimneys. It has been always found 
that the velocity of the ascending current was greater, as the 
chimney was higher, and in proportion to the heat applied at 
the bottom. 

Many years ago having occasion to write an article on furnaces 
for a popular work, I found that the power of draft in chimneyf 
was not strictly as the height, butastne square root of the same; 
and as the ratio of the difference of density between liie rarified 
column and the outer air to the density of the outer air, I also 
found that under the greatest rarefaction that could be given, the 
velocity was always less than a heavy body would acquire by 
falling through the height of the chimney. 

IfVbe the velocity which a haAy would acquire by falhng 
throufh the height of the chimney, D, the density of the outer 
air, (Tthat of the air in the chimney, and v the velocity of the 

heated current ; then ti = V x — ~, aa has been shown with 
bodies rising or falling in a fluid. If A = the height of the 
chimney, or any other column of heated air, then i; = 2 g* fc* 



An essay on this subject has lately appeared in a respectable 
periodical work in which the principle of air rushing into a 
vacuum is assumed to calculate the relative changes of heated air 
as applied to the ventilation of buildings. We do not require any 
stronger proofs of the incorrectness of the princijde on which tlu 
calculations are founded than the results given, in which the 
velocity of a current is made about tive times greater than a 
body would acquire by fallingthrou^the height of the chimney. 
The formula. above given agree very nearly with practice, and 
may be made more useful by getting the value of d in terms of 
the temperature, D being always that density which the teniper- 
uture of the atmosphere would give. For this purpose, let T = 
the temperature of the atmosphere by Fahrenheit's scale, t that 
of (he heated column, and let e = the expansion or the increase 
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of a volume of air by otia degree. Th^i t •— T will expresB the 
difierenoe of temperatuFe between the atmo&ptiere and tiie heated 
Golumiji. If, therefore, the volume at T be called 1, that at one 
degree above will be 1 + e, and that at ( — T will be 
Cl + eV-^. 

Then eiaae the deoeities will be inversely as the volumes, ws 
)uivea8D:d;:(l + c)'-^:'l. 

Hence D - d = 1 - ^^^^(-Tand«= 2g* ft' 

h. — ;*~T.] The temperature of a chimney being 120°, 

dud of the outer ait 40°, and the height of the chimney 40 feet, 
what will be the velocity of the current ? 

In this case, « = 2 x 4 x a/w x 1 - jJt^o^c = 7-7364. 

In geUing the denominator of the fraction, it may be conveaienl 
to have the logaiithm of 1*00208, which is -0009038. 
I am, youis truly, 

C. Sylvbsteb. ■ 



Article V. 

On the T&nperature of Mines m Cornwall. By Mr. M. P. Moyle, 

(To the Editor of the Annah of PUhsopky.) 

. snt, BOttm, JKgS, IS3S. 

When T asserted in the Annah of Philosophy for April last 
that Mr. Fox had drawn false conclusions as regards the temper- 
ature of mines in this county, the impression on my mind was, 
that sufficient attention had not been paid to the selection of 
spots free from doubtful causes, but he assures us in your last 
number that every precaution was made to obviate such effects, 
Ihopethis was the case; as I am fully convinced from the expe- 
riments which I have made, that it is otherwise impossible t& 
get near the truth ; and I most sincerely hope that Mr. Fox does 
not feel offended at any remarks of mine which may be in oppo- 
sition to his own, as I conceive it is only by the coUision of facts 
by different individuals that the truth can be elucidated. 

I would now remark that unless we can select spots where 
■workmen have no access, and where the air and water are in a 
state of rest, it will be impossible to gain thetruth. A favourable 
opportunity of this descnption occurred to me five days since in 
wheal Trenoweth Mine, 100 ftithoms east of Crenver and Oat- 
field Mines on the same load. This mine has discontinued 
working (I believe) for more than 12 months, or at least as far 
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u reeards the presence of minen. The adrentaren of the above 
united Minee Btill keep the engine (a water wheel) of Wheal 
Trenoweth working for the parpose of relieving the burden of 
their own engines. 

The adit at which the water is dischanred is 32 fathoms froitt 
the surface : here the water from Wheal Trenoweth lOOfttbonu 
from where it was drawn np was 54°. Tliis water gradually' 
increased in temperature from this place, where we descended, 
to the mouth of^ the pump, where the water drawn from the 
bottom was 56° : \b fathoms deeper the walls of the shaft were 
64° ; a gallery at this level 40 fathoms east of the sbaf); was only 
53° ; and five fathoms deeper still, or 62 from the surface where 
there is a second cistern or water, the water was 57° ; the walla 
at the same tinie 54^°, and at the bottom 66 fathoms, or 396 
feet, the water that ranthroi^h a small crevice, as well as the 
walls of the shaft, were stilt 54°. The temperature at the sor- 
fece before descent was 62° ; on our return d4°. 

Here I would say that tiiere is positive proof of no increase of 
temperature for 34 fathoms, being precisely the same at the 
bottom as at the adit level. 

The increase of heat in the water at the cistern, and at die 
mouth of the pump, 1 can only attribute to the fiiction of the 
machineiy, which certainly appeared to be very great at the 
time. 

To show the influence of a few persons on the temperature of 
tlie air of a small mine, I found on our return (being three per- 
sons) that the air was 1° warmer than at our descent at the adit 
level. 

Possibly I might be mistaken should I assert that the internal 
strata of the earth generally are not wanner than the mean of 
the surface. I do not find that 53° is at all too high for this 
mean, and should we be able to find a Eingle instance at the 
bottom of some of our deep mines where the temperature is not 
above the mean, I conceive Mr. Fox's theory must be relia- 
quished. 

Some of my experiments were made several years since, and, 
perhaps, not with that degree of accuracy with which they ought 
to have been. 1 have, therefore, refrained from giving them at 
present. The above may be relied on. I mean to prosecute this 
subject further ; and that by various means, particularly by sink- 
ing a self^registering thermometer to the bottom of some of onr 
oldest and deepest mines long ceased working, and consequently 
full of water. 1 think this the only certain means of arriving at the 
vnshed-for accuracy. The facta when collected I shall certainly 
present to the pubhc. 

I am, Sir, your humble servant, 

M. P. MOYLE. 
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Some Observations on Hievtral Series. 'By W. Marrat, AM. 
Member of the Philosophical Society, New York, and private 
Teamfaer of Mathematics', Livetpool. 

• ■ ■ (To the Editor of the Annals of Philosophy.) ; 

SIR, 
'The following neutral series 1 ~ 1 + 1 — 1 -t-Scc. to infinity 

jias 'exercised the talents of some of the greatest mathematiciaas 
.-Bince the rime of Leibnita, who was among the fimt that noticed 

it. Dividing 1 by 1 + a, we obtain the following series, viz. 

1 — «■ + n» — a' + a* — &c. ;■ aiid'by taking the value of a 
'eqtial to 1, it produces the series of units above given, because 
. every power of unity is 1 , Leibnitz makes the above series, 

when a = 1, equRl.to.4., and in thatone particular case itis true. 

Baler notices the same series in his algebra. " This series," he 
-observes, " appears rather contradictory ; for if we stop at — 1, 
. tiie 8«rieH gives nothing, and if Ve stop at + 1, it gives 1 . But 
^liBBis'precwelywhat solves the difficulty; for«inoewemu8tgoon 
.to iafisity without stopping either at + 1 or — 1, it is evident 

that the sum can neither be BOr 1, but that the results must lie 

bBtweec the two, and, therefore, be equal to ,i." In the case 

btfere as, where the series is deduced from the expression 

r-—, it becomes, when a = ], - — j =1 — 1+1 — 1 + Sec. 

• . . . . and the series is evidently equal to ^. The result, as 
Euler observes, certainly lies between apd 1,. hut it is not uni- 

■YflrBftHy eipialto^^; for ^-j^|— j':Jf-»= 1 — 1 + 1 — 1+ &c 

-gives also the tame sfflies as that abore for ^; and again 

Y" j^,^^ = 4:=1 — 1+ 1 — 1 +'&c which is still thte 

same ; and the series will be the same wbate'ver may be the 
number of ones in the denominator of the fraction from which it 
is produced. The arithmetical mean then between 1 and 
only gives the value of the series in one particular case out of an 

infinite number. Again, we have -j — 5 — - =4-= 1 — 1+1 — 1 + 
8cc. ... . or j'^^'l'^ = ^ =r 1 - 1 + 1 - 1 + &c. . . . .and 

the same series will always be produced if the noBiber of omsia 
'the ' dsnoamnator. exceed the nmnber io Ae .numerator ; thati^ 
the series will be produced, if nine units be divided by ten units, 
or 99 units by 100, 6r 999 by lODO ; w^haice it is obvious that 
ilhe series iaei^ to any fetctioo. lees than unity, wluch is its 
New Series, vol. hi, 2 e 
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greatest limit ; the other limit is zero, u we shall soon donoD- 
Btrfit«. 

Let ns redace into series, 

J- == l~x + x* — x'+x* — s'' + &.e to infinity. 

|— ~ ml — x+ s' ~±* +j;*— a:T+^— &c 

- J ' J, = l—x + x* — x> + a^ — x»+x" — iLC 

- 1 — a; + i' — J* + j" — x" + x'* — See 



Hie first of these aeries contains the snccessire powers of a, 
«r it may be said to contain all the t«rma ; and when x s= 1, it 

becomes j— J =-i-a=l— 1+1 — 1+ &c. to infioity. 

The second series wants several of its terms, and on l}iat 
account it ought to be less than the first; however, when xs= i^ 
it becomes 4-=l — 1+1— 1 + 8cc to infini^. 

In the third series, more of the terms are wanting, and this 
series should be less than the second series; however, when 
* = 1, it becomes ■J-=I — 1 + 1 — 1 + , &c to infinity. 

In the fourth series, several more of the terms are gone ; but 
when X = 1, we have -fsl — 1 + 1 — 1+ 8tc to infinity. 

It appears from all these expressions that the two first terms 
remain constant, but that the other terms gradually disappear, 
according as the number of terms in the denominator increase ; 
whence it also appears from the law of continuity, that the valoe 
of the series ought regularly to diminish. 

We will now determine the series, when the denominator con- 
sists of an infinite number of tenns ; thus let 



: A + Bj;+Cx» + Dff> + &c. 



l + X'f«* + x* + Ac II 

Multiplying the second side of this equation by the denomi- 
nator of the first, we have 

A + Bi + Car' + Dar'+Ccc. 
+ Aa: + Bj»+Ci'+ .... 

A !» + B j:» + . . , . 
+ A«*+ .... 

and equating the coefficients of the same powers of r, A = 1, 
B + A=:0, C+B + A=0, D + C + B+A=0; that is. 
A = !. B = - I C = 0, D = T), &C.J therefore, 

n-,'4-^+.^Vft4^«ltnito. = 1 - '- wliere all the terms, except 
the two first, or 1 — x, have vanished. Let'x = 1, then 

■ — ; — : — : — -■■■ .—. ■■ :. ■ ;.- = 1 — 1=0; whence it is manifest 

I — I -I- 1 — I + ftc. to IDiumf 

that when the denominator coosbts of an infinite owAber of 
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uniU, the value of the series is 0; the value of the series then 
always lies between and 1. 

We observe then that whatever may be the number of units in 
the denominator, if t^at number be less than infinite, the fona 
of the series is still the same. It would appear from the precede 
ing investigation, however, that the value of the series diminishes 
continualiy from 1 to 0, and that the value of the series 1 — 1 + 
1 — 1 + Sec. to infinity varies from 1 to 0. 

It is. well known that a neutral series is the limit between it 
diverging and a converging series ; may we not then from this- 
circumstance, and what is shown above, conclude that such a. 
series has no determinate value ; at least that it has no value 
that can be determined from the series itself by a direct investi- 

fation. If the series 1—1 + 1—1+ 8tc. .... be said t» 
ave a determinate value, or limit, we may naturally ask, which 
of its values is meant? Or if 1 should chance to meet with the 
above series in any calculations, what vulgar fraction ought I 
to substitute as its value ; for it has been proved above to be 
equal to ^, 4, i, 8cc. to infinity ; or to f, f, 4, &c. to infinity, 
beside a great many others. We may conclude then that .4-, 
instead ofoeinguniversaily the value of the series 1—1 + 1 — 1 + 
Sec. to infinity, is only one particular value ont of an infinite 
number. 



Ahticlb VII. 

Remarks on Dr. Thomson' » Paper " On the Influence of Humi~ 
dity in modifying the Specie Gravity of Gases" By .John 
Herapath, £sc[. 

(To the Editor of the Annals of Philosophy.) 

DEAR Sm, CrtnifiTiy Lomdm, Arril 1 1 , 1S<K. 

Dr. Thomson having, for the Expressed purpose of " calling 
the attention of chemists " to ihe subject, published in the 
Armah for April some views on vapour and latent heat, I am 
induced, as a branch of science to wnich I have paid a little at- 
tention, to offer some remarks in the Doctor's ideas. 

" Whattxer be the temperature ofsteamfrom 212° upwards,"" 
says Dr. Thomson, " if we take the same weight of it, andcott~ 
dense it by water, the temperature of the water will always he 
elevated the same number of degrees." " It follows from tluB 
general law that the latent and sensible heats of steam (reckon- 
ing horn 32^) added together always form a constant quantihr, 
whatever be the temperature of the steam." From these prin- 
ciples, the Doctor has calculated a tahle exhibiting the " latent 
and sensible heats " of steam to about every 60", from 32° to 
2 e2 
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500°. This table generalized may be repreeented by the for* 

mvila 

latent heat + F - 32 a= 1196, or latent heat = 1228 - F, 

in which F is the Fahreoheit temperature of the steam. There- 
fore as the temperature of the steam increases, the latent he&tof 
it diminishes, and at 1228° is nothing. Hence at 1228° water 
loay change its state; that is, Irom the fluid to aeriform, arvict 
vend, and neither " combine with nor separate from caloric." 
Kow in Dr. Thomson's Chemistry, toI. i. p. 73, he tells us thit 
the law of Dr. Black, who was the contriver of this latent heat, 
" in its most general form, may be stated as follows : Whenevera 
hodi/ changes its state, it either combines teith caloric, or separates 
from caloric." Heiice Dr. Black's law " in its most generai 
form " is in direct oppositicin to a " general law" whrch Dr. 
Thomson- has deduced from the experiments of Messrs. Cle- 
meot and Sharpe. What other conclusion can be drawn from 
these jarring and contradictory lawfi but this, I really cannot 
'perceive; oametyj that either Dr. Black's law of' latent heat 
' " in its most general form " is wrong, or the eicperintents coa- 
isaning *' the property of vapours," to which Dr. Thomson is- 
' anxious to draw the ' attention of ch«nical [^osopfaers, ste . 
themselves incorrect. 

I shall make ae t^MervatioQ ob the re«^ given by the expe- 
riments of lire and Rumford, which 1 have discussed in another 
place, and shown to be very contrary to ^ose it seems flowing 
from Sharpe and Clemenfa ; font there is a consequence of the 
-lattef experiments so truly strange, that I find a dmculty in con- 
ceiving now it can be even possible. V)ien water is heated 
above 1228°, the latent heat by these experiments becomes 
negative ; that is, instead of heat being lost by the conversion 
of water into steam, there ia an acquisition of heat ; and con- 
versely, by the conversion of steam mto water, there is a loss of 
beat CoyeeijiWDtly if when the temperature is above 1228°' 
. steam is to be generated, and the same tenweiature maintained, 
. we must DOtfES in other cases, iocFease the neat, but dinunish i^ 
and lighten the pressure a little. And in order to condense the 
steam and preserve the same temperatm^, we must somewhat 
compress the steam, and increase the temperature ! Can this he 
■ light? Can nature work by laws so utterly repugnant to all ana- 
logy and parallel, and so poaitively contradictoiv to themselves? 
I know not whether I can myself see correctly, but I cannot 
^ perceive any difference in the relation of steam to. water at 1500°, 
, and in the same relation -at 1000° The one appears to me to h« 
as much an air, and the other as much a fluid at th« former tem- 
perature asi at the latter ; and thence I should cosdode the con- 
version of water into steam at either temperatuie is still the same 
operation on the same fluid ; and must coasequetttly require the 
same means or cause. 
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It bas been feund that water is more easily distilled; Damely^. 
with a less espease of fuel, at a hi^h temperature than at a low ;, 
and that high pressure steam engines do more work with less 
fuel than low pressure ones. These things Dr. Thotnson' 
advances as proo& of Ids inference of the diminution, of latent 
heat. Now Mr. Daltou has shown by experiment that water 
evaporates nearly as the superincumbent pressure ; and, there- 
fore, at 340", the generation of steam is about nine times as 
great as it is at 'il2^ though the temperature is only about one- 
eleventh part higher. Therefore, if nothing else interfered by 
increasing the temperature from 212° only about one-eleventh, 
we might perform nine times the work. To ejfpfain the economy 
of high pressure engines, we want, therefore, nb new doctrine ofi 
latent heat ; and hence the introductioii of it appears to me to 
be superfluous, 

By the experiments of IVfc. Sharpe and Mr. Southern, the specific 
gravity of steam in conjunction with its fluid has some proportion 
to its elasticity. In ^e last volume of theJvjna/s, p. 269, 1 have 
shown that this specific gravity and elasticity cannot be cor- 
reMljr pTopprtioau tmder any conitdsritioa whatever, n«theit 
from the theory I have advanced, nor from the experimental 
results of that which is usuaJly adnuttcd. Dr. Thomson, hoH^ 
4rTer, IB hi» preaent paper, hanng Bfiaunied that,t£e pcoportion is 
-CCHTect, I shaJl concisely show thatit cannot be." Messrs. Dalton,, 
Gay-Lu8sac, Dul(si^, and Petit, have proved that the volumes 
being the same, the elasticities ; and the elasticities being the 
same, the volumes of a given portion of any gas at the tempera^ 
tan of 38° aiid 212° are ■» 8 to II ; atdthat in other cases, the 
increments or decrements of the elastici^ or volume are propor- 
tioQal to the ascendirig or- descending- fahirenheit temperature; 
Tbere^re vkea- the volui]^e |s the sanw, the 

elasticity =a 448 + P; 
and when the elasticity is the same, the 

volume = 448 + F, 
F denoting the correspon^ing^ahrenfaeit temperature. It has also 
been found that at the Same temperature the specific gravity is 
nropertiqnal to the elasticity. iWd it has likewise been estju- 
bliBtkedby the concurrent experiments of the French and EnelKS 
philoBopliieirs, that with the exceptioa of theif uot l>eipg abVe to 
sustain more than a certain pressure according to the tempera- 
tuM^ YB|nnB afS' parieaL gases, mid follow precisely tbs same 
U^WSiOf q:qwuioBawlepnttaction. ; Let-Sbe the.apecificgrayity 
of vafHHWi tuid T the t«Fiaion at th« temperature F, theaatai^f 
Oii»T HtfD^^firptm* ^'* ^ daali^^ of this same vapoi^c undu t^^ 
sftme volume, would be . 

r.:,t,:,:kv, Google 
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S being the specific gravity as before. If, therefore, t* be the 
tension of vapour at the temperature P, and S' its specific gra-, 
vity, we have 

Hence it is impossible that the specific gravity of vapoui caa 
be accurately proportional to itg tension; and this follows not 
from any new principles, but from what has been allowed by 
every pniloeopher. We may, therefore, safely affirm, that the 
table of the specific gravity of aqueou& vapour Dr. Thomson ha& 
computed in nis piesent paper for the recbfication of the specific 
gravity ot'^ases, cannot be correct. 

If, as Gay-Lussac makes it, the specific gravity of vapour at 
212° be ■}-, that of common air at the same temperature, then the 
Bpecific ^^vity of the vapour in any -gas over water at the tem- 
perature F' will be 

St' tea 55 t' 
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B ■ 30 ^ F" + 448 " 4 (F + 44B>' 
sapposing that the tension at 212°, and tfae elttMioity at V, are- 
each 30, and the specific gravity of the atmosphere at 212'' nnity.' 
Should the specific gravity of the vapour be reqaired when that 
of our air is unity at any other temperature f, it may be had by 

multiplying the preceding expression by ■^-^—, which willmate 

it (f-^**^^--^ 

48 . (P + 448)' 

The atmosphere at 60" being 1, the specific gravity of vapoor 

at 32° = J^liLi ~ .00441, which exceeds -00314 given by Dr. 

Thomson in the ratio of 8 to 11. In cases far above 212°, thfc 
diflTerence wlllbe much greater, J.Herapath. 



Article VIII. ' 

On ^gkt Aisled Spherical Triangles. By Mr. James Adams^ 
(To the Editor of the ATinah of Philosophy.) 

■■ SIR, SfMaliiutMUar PtfnuMOi, jnM9lS,-inL' 

If, in your opinion, the following demtinstraltiqns of thfe tlteo- 
tems relating to right-angled spherical triangles independent, of 
■t^plementary triangles,' merit' a place in the Amidts of PhiUm- 
pky, their insertion therein ^ill much oblige, 

Yourhumble servant, 
' ~ ' Jambs Adahs. 

D.n.llzedbyGOOg[C 
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Right Angled Spherical TrioBglet. 
l.Fromanypoint Ein the straight line 
O A, draw C E F at right angles to O A, 
and make E C the hypothenuse, and 
£ F the bate of a right angled plane 
triangle. Join O C and F ; then draw 
F C perpendicular to O F, and ec|ual to 
the perpendicular of the said triangle, 
and join O C, which will be equal to 
O C ; for O E« + E C» « O C». O E' 
+ EF» = 0F», andOF*+FC» = 
(0C)» = O E» + E F» + (F C')» = 
0E« + EC; therefore, O C = OC. 
2. With the radiuB OC or C, and centre 
O, describe the arc C A B C, intersect- 
ing O E and O Fprodnced, in A and B ; 
drawHAiandBDG parallel to CEF, 
iotersectjog O B, O A, O C, in tlie points H, I, D, G ; also draw 
B C and H I' parallel to F C, interaecting O C' produced in " 
G' and I', then will E C, EO, A I, O I ; D B, D O, A H, O H ; 
F C, F O, B G', O G' ; represent the sines, cosines, tangents, 
aad seeanta, of the arcs C A, A B, and B C, respectively, or of 
their corresponding plane angles atO. 

3. Conceive the ^anes O H I' and O A I to be folded in the 
lines O H and O A, so that the points C and C, or G and G% 
or I and I', coincide when raised up, which they can be made to 
do, because O C is equal to O C (art. 1) ; in Uke manner O G 
18 equal to O G', and O I to O 1' ; then a spherical triaiigle 
ABC will be formed whose sides A B, B C, C A, wiU have the 
common radius O A and centre O. 

4. Now since three straight lines CE, EF, FC, meet one an- 
other, they are in the same plane E F C (2 1 1 c), therefore, and 
bv construction, C F is at right an^es to E F and O F, whence 
CFis at right aneles to the plane O AH(4 11 e); bat OF is 
in thej^ane O H r; therefore, H F is at right angles to the 
plane O A H (18 11 e); hence the spherical angle A B C is a 
right angle (def. 6 lie), 

■ 6. Since EC, E F, are at right angles to O A» the common 
intersection of the planes O A H and A I, the angle C E F is 
equal to the spheric an^e BAG (ibid). 

6. The straight Unea O G, D B, B G', and A I, A H, H I', 
lieiag parallel to the straight lines K C, E F, FC, respectively, 
the plane triangles G D B, I A H, C E F, are similar (10 1 1 e). 

The preceding construction, Ike, being understood, the student 
will not find anv difficulty in what follows : 

7. In the right angled triangle CEF, we hfive rad. : E C :: 
UD. F E C : F C ; that is, r:ad.- : sin. AC :: sin. B A C : sin. 
B C ; ^erefore, rad. sin. B C = sin. B A C sin. A C. 

8. In the right angled triangle I A H, we h^ve rad. : A I :: 
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COS. H A I : A H ; that is, rad. : tang. AC :: cos. BAG: tan. 
AB, or rad. : tan. AC :: cot. A C : rad. :: cos. BAG :tan. AB 
therefore, rad. coa, B A C = cot. A C tan. A B. 

9. In the right angled triangle G D B, we have rad. : tan: 
B D G .: D B : B G ; that is, rad. : tan. B A C :: am. A B : 
taa. B C, or rad. : tan. B A C :: cot. B A C ; rad. :: sin. A B : 
tan. B C ; therefore, rad. sin. A B = tan. B G cot. B A C. 

10. In the similar right angled triangles O B D, O F E, we 
have 0B:0D::OF: OE; that is, rad. : cos. A B :: cos. 
B C : COS. A C ; therefore, rad. cos. A C = cob: A B cos B C. 
■ Id like manner, if the angle B G A enter into the process, we 
shall have 

11. Rad. sin.A B= sin.B C Asin. AC. 

12. Rad. COS. B C A = cot. A C tan. B C. 

13. Rad. sin. B C = cot.B G A tan. A B. 



14. By art. 8, cos, BAG 



_ tan. ABcct-AC _ tm. A Been. AC . 
rad. ■" nd. no. A G * 

by .rt. 11. ™. B C A = H^lS^ = t~^;. , therefore 

■' SIII.AC im.ACcotAB' 

a».BAC CQS.AC cot. BC , , ^ ,ni . n 

because (art. 10) cos. A C ^ 

: hence we have rad. coa. B A C = sin. B C A 
cos. B"C. 
■ 15. By art. 9, cot. B A C = ^5l£!L^;by art.13.cot.BCA 



; therefore tan. B C A = 



nd.* rad. tu. A B 



^, .,,tan.BCA tui.ABun.BC wi.' , ., . 

"""■"STbAO = ...AB.ii.BC 7= SJaB^STSC' '■'" ^1'^ 

lO, coa.AB cos.B C = rad. coa. A G; therefore, ■ „ . j . = 

-j-^, from whence, rad. ; taq. B G A :: cot. B G A : rad. :: 

COS. A C : cot. B A G ; therefore, rad. cos. A G = cot. B C .A 
cot. BAG. 

16. The reverse of art. 14 will give rad. cob. BOA. an.tin. 
B A G cos. A B. 

17. By comparing the articles 9 and 11, 7 and 13, 10 aod'lfi, 
B and 14, 12 and lo,' and making radius unity, we have the fol- 
lowing eqaations : 

. in /sin. BCAain.AC \ 

««'AB==-jeot.BACtan.BC > 

■on Jain. BAG sin. AC "t 

"^ - \cot. BGA tan. AB / 
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.„ /cos. AB cos. BC V 

*=^''' AC = -J ^j BAc cot. BCA J- 

«.<-, (sin. BCA coa. BC "> 

COS. BAG = Icot-ACtwAB > 

™ TKCX f«n. BAG COS. AB \ 

COS. BCA -= l^^^c tao. BG I 
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18. The above Equations, 10 in number, oontain all tJtec^lH^ 
nations that can be made out of the sides and angles of tlje rigbb 
angled spherical triangle A B C. viz. A B, B-C, A C, B A C, wid 
B-C A, which may be arranged in the following n 



BCA BAC BAG fiCA 



19. Baron Napier's two well known rules relatire to-right 
angled spherical triangles are comprised in the equations, art. 17J 
the left hand side of each represents the middle part, the right 
hand side composed of tangents and cotangents ; the adjacent 
part^, and those containing sines and cosiaes, the separated 
parts. 



On the Mathematical Principles of Chemical PhilosQpi^, 
By the Rev. J. B. Emmett. 

(^Continued from yei. L p. 88, New Seriei.) ' ' ' . 

In the former papers, in the nunibera for August, S^ptet^berf 
November, 1820, and January, 1821, I have explained the cauiQ 
of the ezpantion of solid matter, cohesion, and crystalhzation,. on 
the supposition that the force .of attraction which ie conqemed^ 
is the same as that which produces planetary motion, and that 
caloric is real matter. Beibre proceeding to the conBideratioa 
of liquid and gaseous bodies, the atoioio theory, andchemici^ 
action, I shall demonstrate that there is not iir matter any fora«« 
except that which varies inversely ns the square of th^ distaace. 
Mud diat the effects of heat cannot possibly arise from any 
su>tioB BTisting among the particles of matter. I shall, therer 
£»e, commence wi^ the consideration of the action. b^ corpus* 
cular forces in general. 

. There is a remarkable difierenoe between the action of corpus- 
Bolar forces and of those which act between sensible m^es o( 
matter ; for example, a lai^e mas* of glass exert« no sensibly 
force upon bodies whicb are [Haced very near to it^ provided 
there be a sensible distance betiween them ; but tako a c^illaij 
tube of the thinnest possible glWB, and immerse^ one endofiitiq 
water, the fluid will rise to, and remain .at< a certain height, 
^ich altitude is fbund,.by experiment, to be inversely ss. th« 
diameter of the tube, exactly or vaiynearLy: hencetnereit » 
superficial attraction between thftglaw and tbe,fluit^ «tf)cti v«9' 
Dutch exceeds the weight of watw. Tllitt iW attj^Uoa i» 
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entirriy Biiper6cial is evident : take a diick tabe, baring the 
same opemn^, andliie water will ri&e uo higher. 

A steel wire of l-lOth inch ia diameter will lifl a weight of 
several huidred pounds without breaking ; therefore the attrao- 
lion between two circular discs of steel of l-lOth inch ia diame- 
ter exceeds by many million times the weight of a disc, having 
the same diameter, and a thickness equal to the diameter of one 
|>article of steel ; yet the attraction of two large masses of steel 
IS almost insensible, if there be any sensible distance between 
them. These have been supposed to arise from a force which 
Taries inversely as the cube or fourth power of the distance ; 
such a force does not exist, as will appear from the following 
seasoning, which depends upon four phenomena. 

Phenomenon 1. Place together the surfaces of two perfectly 
plain plates of glass ; on separating them, their mutual attraction 
will be very sensible, even if a single fibre of silk be interposed ; 
it acts in vacuo, or in the air. 

2. A drop of any liquid will adhere to the under surface of a 
horizontal plate of glass or metal. 

3. Two drops of any liquid, as mercury, water, &c. placed 
upon a horizontal plate of glass or metal, and veiy near to each 
other, approach and unite into one drop. 

4. When two gases which do not combine chemically, as car- 
bonic acid and hydrogen, are placed in a vessel in the order of 
their specific gravities, they soon attain a state of perfectly equa- 
ble mixture. 

From phenomenon 1, solids exert upon each other a sensible 
force of attraction, when their surfaces are placed ia contact 
with each other, wbich vanishes when the distance becomes sen- 
sible. Since all liquids expand by heat, and contract by cold, 
and since the quantity of the expansion is sensible compared 
with the entire volume, the particles of any liquid cannot tondi 
each other at the ordinary temperature of the air, but are at a 
distance which bears a finite ratio to their diameters : at that 
distance, phenomena 2 and 3, their mutual attraction very 
greatly exceeds their weight, and from S is sensible at measura- 
ble distances. 

From phenomenon 4, the mutual tendency of gaseous particles 
to each other exceeds their weight at a distance which is many 
tunes greater than their diameter. 

Suppose these effects to result from a 
force which is inversely as the cube of 
ike distance. Take an evanescent or 
elementaiT pyramid CAD, whose ver- 
tex is A ; let a corpuscle be placed at A ; 
t^e two sections K L, 6 H, parallel to 
each other ; and let these sections be 
evanescent plates of matter of equal 
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thickneBB. The area K L : area G H :: A L» : A H« but force of 
a particle at L : force of a particle at H :; A H' : A L' ; compound 
these proportions, and the force of K L : force of G H :: A G : 
A L. At A erect a perpendicular A N ; take L [ : FH :; force of 
plate K L : that of G H; and draw the hyperbola M I B, whose 
ordinates LI, HF, I>B will be as the force of attraction of the 
sections at those distances ; therefore the area B 1 LD will repre- 
sent the force of the frustum C K L D ; conaequently the force 
of the whole pyramid to a particle placed upon the vertex is infi- 
nite, since the area B O M N A C is infinite. 





Take now two equal spheres of the same matter, A BCD, and 
ah cd; let P be a corpuscle at a certain distance from ABCD, 
p one in contact with abed; take two elementary cones passing 
through the centres and equiangular, APE, ape; let A C = 
CK of the former figure ; and in the same, let ap = GA ; thea 
the force with which P is attracted : force with which p is 
attracted : area B I K C : area F M N A G :: a finite area : an 
infinite one; therefore the force with which a corpuscle \$ 
attracted wiU be infinitely greater in contact thaii at the least 
possible distance. Therefore if the attraction be finite in con- 
tact, it vanishes when the corposcle is removed to the least pos- 
sibly distance from contact ; but if at any distance it be finite, it 
must be absolutely, and without any exception, infinite in con- 
tact. By observation, the force df cohesion is finite ; but by 
phenomena 2, 3, and 4, the> attraction at a distance is finite ; 
therefore if the force be inversely as the cube of the distance, it 
must be infinite, wluch is not the caee. But such a force does 
not exist. 





I^t A B C, a i c be two nneqnal spheres, havine the same d«\- 
sity, the force of attraction being inversely as.ue cnbe of the 
distance ; let P and p be ciurpiuclet sioulaiiy situated with 
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respect to eachj laABC, take aay.two elemeatary pyramids. 
^ I> E B, B E r.C ; and ia. ab c take two respectlTely similar 
aad simikily situated ones a de h, be/c; ia eacK of urn aolid 
figures A D ^ B, a deb, Uie number of similarly situated porti- 
cos or points is as the cube of the homologous lines j thai ii^ 
the aumber in A D E B : that mad e b :; P E' : p e" or as R' ; 
H (R and r being the radii of the circles), but the force of each is 
z^ p e^ : P E' ; therefore, by compounding the p(:oportions, the 
force of A D E B : that of a rf ei :: R' H :r> R' ;: 1 ; 1 ; and the 
entire solids may be divided into an equal number of similar and 
similarly situated elementary pyramids, each of the correspond- 
ing pyramids of one attracting equally with cue of the otber ; 
therefore, the entire attraction of the two ^heres will be equal, 
when the corpuscles are placed at distances which are in propor- 
tion to their radii. TaVe, therefore, a globular vessel filled with 
a liquid^ and of a large diameter, as one or two feet ; find from 
the density of this body in its solid and iluid states, what ratio 
the distance between its particles has to ttt^ir diameter (this is as 

\/ Pan • ") ^"^^ place a particle of matter in this ratio from the 

globe; it ^ill be equally attracted by it^ as it would bp if im- 
mersed in the liquid ; and more, . if nearer ; but at this 'ratio <a 
distance fjiom the corpuscles themselves, the attraction eicceeds 
the force of gravity by phenomena 2, 3, and 4 ; therefore it 
flag^t to be attracted, to the globe, b|it no such effect takw 
jjlace; therefore there is no such fores,. In addition, if then 
;were, it wo^ld not be purely corpuscular, but would be ^ected 
by the mass ; let there h.^ two spheres of equal density, whose 
<iiameters an A and B, and the distance between their centres 
D-; D being in a constant ratio to their diameters ; the force of 

Mtractioil will be as ^ ' '■ or as — ^ i. e, as A' ; therefore, ififie 

iotee apting between two spheres q{ copfiderable magnitude bif 
iaaensible, when there; is a considecahl^ disttuK^e between then 
isuch moriB will it he insensible wh«Pj tha spheres arp Twy^ muc* 
isdmced, aqd the sane ^atia of di*bvice remains. Form now.* 
spherical drop of a liquid of particles of a given magnil^Bde,, vii 
suppose its tendency to a plate of glass, phenomenon 2, to 
exceed its weight. Diminish the magnitude of thepatticles,and 
the tendency of each is as D', and w number in a sectiiui of « 

given magnitude is as ^; therefore the whole tendefw; iSnu- 
nishes as D ; since then at a considerable distance this force is 
almost insensible in laige spheres, it cannot pmdnce ^lenome- 

&on 2. In the same manner, unless the force vaiy as ^ at the 
^t^f^it cannot pii^ce p hen oaueBpa 2, 3, and 4„if i^act b; tllp 
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The force, therefore, vaiying as the inverse cube or fourfli 
■power of the distance, does not exist ; ,if it did, it would not b* 
able to produce the observed effects, as it conld not be purely 
Corpuscular ; but these forces are purely corpuscular, and depend 
not upon the mass of matter concerned, out merely upon thft 
intensity of the attracting force, and the absolute distance of one 
attracting surface from another. This action will be considerei 
in the next paper : in the remainder tff the ppesent comnranicft- 
tion, I shall proceed to an examination of the nature of thttt 
sibratoiy motion which has been supposedto prodnceilte phe- 
nomena of heat. 

In a former paper, I examined some parts of this hypotihesi^ 
and stated some reasons which induced me to adopt that which 
.supposes heat to be real matter : I shall now demonstrate tiiiR 
intestine motion to be impossible. The particles of all matter 
are known to attract each other; and the direction of flie foree 
is invariably that of right lines meeting at the centre of the body^ 
if spherical; and always meeting in it; therefore, when twO 
bodies, whatever be their magnitude or figure, attract each other, 
they move in a right line which passes through them mitB they 
come into contact ; after which, they remain at rest. Now -n 
sulphuric acid and water be mi^ed, lieat is excited, and the 
volirtne is diminished : the particles, therefore, are nearfer to 
each other than they were before mixture. If the heat excited 
result from any vibratory motion, it must continue so long as the 
lieat can be perceived ; it, therefore, cannot be amotion nrfiich 
is in the direction of a right line joining the centres of the parti- 
cles ; for this brings them together, and produces a state or+esti 
the vibrations then must tSce place in a direction which is 
oblique t6 thishne. Let us, therefore, see what aott of motion is 
possible. That one particle cannot osctltate about another a« ifa 
cetftre, or about the centre of gravity of the two, is too evideiSt 
to require any proof; bat one may oscillate between two. Let 
A and F be two equal particles of matter 
■placed at any given distance ' from each 
other; a third, B, may be made to oseillate 
.between them in the right line C D, equi- 
distant from them, and at riajht andes; let 



1* 



liie force of attractioa VEuy as ^ (D being 
the distance, and n t^ index) ; but E and 
•F, and E iand A, and A and F, will alway* 
attract each other ; let B be at E ; the force 
with wUch it acts upon A and F to bi>ing them together, er hi 

the dii-eotion A F, is as f x ;- ^ ; ; whil$ A and F uttiact each other 
in the same direction, ioice being as ^^ ; therefore in ai^ediiHa 
perfectly iree frotn aQ resistance, the motion most soon cease, 
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nace the particles wiU aoon come ioto contactf and of course 
preserve a state of rest. Aodifmore of these systema be added, 
and syatems themselves be made to oscillate, a state of reat will 
be atuiaed very speedily and sooner in a large m^fis tliaa in a 
smaller; but a lur^e bo^ rotaina its heat longer than a smaller 
ooe of the same kind of matter. The only motioo that can be 
uermaneot is one of revo- 
lution. Let two particles 
A and B, equal and simi- 
lar, revolve in a non-resist- 
ing medium; their revolu- 
tion round S the common 
centre of gravity, and the 
oentie of their common 
orbit any be continued indefimtely. Add another system, equal 
and similar, revolving round their common centre of gravity «; 
join S », and bisect it inT. The motion of each system might 
continue independently of the other; but each particle of one 
being attracted by each of the other, the two equal systems must 
approach each other in the direction S a, and soon destroy each 
other's motion, except they revolre round T their common centre 
of gravity : add more systems, and thev must all revolve round 
the common centre of gravity of the wnole. If, therefore, any 
body be not at the absolute zero of temperature, there must be a 
.motion of the whole of its parts round its centre of gravity, which 
in solids is impossible, and in liquids and ga^es would be evident 
1^ vortices which of necessihr must produce mechanical effects, 
which is not the case. Besides this, the motion could only exist 
in a non-resisting medium ; under the pressure of the air, and 
the weight of the body, it must be instantly destroyed. A solid 
could not retain its heat for many hours, since all must attain a 
state of rest in nearly the sam^ime. This motion is also phy- 
sically impoasibte, if the force of attraction be supposed to vary 
inversely as the cube of the distance ; for if a body revolve round 
a centre of force, and be so attracted, its orbit must be a circle, 
or a logarithmic spiral, the former only being permanent, and 
revolving in a circle, if it be disturbed by any other force, which 
it must be by the attraction of adjacent particles, the weight of 
the mass, and pressure of the air, it becomes a logarithmic spiral 
spproaclune to the pole ; and attaining this, all motion ceases ; 
and when this is the case, the body becomes abscdutely cold. 
In addition, whatever be the force of attraction, since cohesioa 
vanishes when the particles of a body are separated to the least 
possible distance m>m contact, it is absolutely impossible for 
there to be any cohesion in solids if the particles have any such 
motion, since they never can touch each other. A motion of 
this sort, therefore, cannot continue ; and it will cease in nearly 
the same space of time in all masses of the same matter. T^ 
motion itseif may be now proved to be impossible, and, if it did 
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exist, to produce ef^ts qaite the reverse of those which are 
observed in the phenoineDa of heat. 

From what has been said, it is evident that were there no 
resistance to this species of motion, it could be p«nnanent only 
when the force of attraction is inversely as the square of the 
distance \ but in a resisting medium; that is, under Uie presswe 
of the atmosphere, and the weight of the parts of the body them- 
selves, the motion must cease after very few revolutions. Con- 
sider the weight of the particles alone ; this will mve them a 
tendency to c^scribe a parabola in the higher part of their orbit' ; 
then in the lower, the action of gravity counteracts the tangen- 
tial force, and ultimatehr must destroy it ; and even in liquid or 
gases, it is evident that there is resistance enough almost 
iDBtantly to destroy all motion ; and as the quantity of resistance 
thus opposed to the motion of the particles does not depend upda 
the volume of the liquid, but upon its density, the magnitude, 
and velocity, of the particles. If two unequal volumes' of the 
same liquid contained in similar vessels be heated to the same 
temperature, the motion will be destroyed, or the heatwill cease. 
Sit the same moment in each \ bat by experiment, the heat con- 
tinues longer in the lai^e than in the small volume. Again : 
since the force of attraction acts only in ri^t lines, which in 
spheres are directed to their centres, it is qnite impossible upon 
any principle that it can give rise to any sort of rotation what^ 
ever ; since this can be prodnced only by a force acting oUiqnely 
to that of attraction ; for any number of bodies attracting each 
other, and at liberty to move, will move towards thetr common 
. centre of gravity only : there is, therefore, no cause whatever to 
give rise to any motion of rotation. 

- But even supposing the motion itself possible, the effects will 
not coincide with the phenomena of nature, llie great pheno- 
menon to be explained is this : All bodies, whether sidid, liquid, 
or aeriform, ere increased in volume by increased heat, and 
diminished by reduction of temperature ; therefore, the spaces 
through which the particles move are greater at a bieh than at a 
low temperature, and the velocities are supposed to oe quicker. 
Let US see how far this can result from the known laws of ewi- 
linear motion. Let two 
bodies A and a describe 
respectively two circles 
kaO, a b g, with uni- 
form motions; the cen- 
tres of force being the 
centres S aiid s of the 
circles: letAB,aA,be 
two evanescent arcs, 
which are described in 
the same portion of time ; from B and 4 draw the peipendicnlars 
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' VC, ir/and complete thepantlltlograinB CD, cd;}omA'B,ai. 
By thq nature of centripetal force, it is in each as I) B : d i. 
■ lSowAC:«lu)rdAB::choniAB: AG.-.AC=^5^» 

. f intilflfly 4 c. be — ., -.i-. . 

' Since the evanescent chord is equal to its arc, the centripetkl 
' forCe with which A tends to S : that with which a teD<l8 to > :: 



' Again, since the arcs described in the same time are as 
. the velocities V and v, centripetal force at A : that at a :: 



, If T afid t be the periodic times, centripetal force of A (P) : 

" ceaftipeta! -force of o (/) :: ^ : ^. 

Hence if the tiii|i«s T and t axe respective^ as K*^ and r', the 

jVelocities are as ■^^3; and -^^r; w Vand 1^— and the oentii. 

- ftetd force F is as „, ; - , ■ 

■ >.lf, tfatticfote, the velotuty of a, particle be iacieasedby heat, it 
' ia.giaater at % lamote than at a nearer distance from its centn 

' .of force ; and in this case 5;^ must have a negative index, 'or 



.'Inst, or cantripetal force must increase with increased distance. 

• If auch a force aa-thia existed in the particles of matter, its 

. «fi«ot8 upon the moon would be rary great, as may be proved by 
|)heitamena 2, 3, and 4i If the force of gnavity vary inversely 
•a theaquare or oube^fthe distance, the greater velocity attains 
in the smaU^ orbits ; v^ich is highly inoonsistent with the 

. phenonMia of the sotidifieation of liquids by cold. And in all 
AIMB, if the notioabe olntni«t8d,:i. e. ifpart of the centripetal 
force be removed, the consequence is a diminution of the orbit, 
wUch » changed into a spiral, in which all motion soon ceasec, 
as the bodies ultimately come into contact. If, therefore, this 
were the cause of beat, the pressilre of the atjnosphere woidd 
soon destroy tlie motion, and the body would arrive at the true 
zero of temperature. > 

The phenomena Of combustion furiiish us with another aig^- 
taent miicb is fatal t^ this hypothaiis. Warm a grain of sand, 
ndtto ignition, and let it.fall upoa'a piece of dry phosphorus ; )t 
will set it on fire, and the whole will be consamea ; iatensehe<)t 

, will be hbented : this nn^ conuDunicate heat to ^Ige^ a^ms 
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of combustible ra&tter, and produce a fire of uDlimited dngnifiide. 
If this be the result of any motion, the whsle must havtlM^ 
communicated from the angle grain of sand, for from the aolpit. 
of the particles of the combustible body with those of oxjrgeii^ 
no snco motion can possibly result ; ana every person who w at 
all acquunted with but the first priauiples of mechanics must Bee 
that such an effect is utterly impossible, and absolutely opposed 
to every known law of the communication of motion, it being 
'^nite impossible that the motion given to a small mass of matted 
can communicate a greater in greater masses, which must be the 
case, if the cause of heat be motion. Still more impossiUe is 
the existence of a mere vibratory or undulatory motion. . 

In the above researches, perhaps, I may not have descriheii 
the sort of motion which is intended; the reason why I hare 
selected that of rotation is, because it is the only one wnich can 
have any permanency, and has been more particularly defined 
by some writers, than either vibration, undulation, or any other 
that has been supposed ; and in general, the intestine motions 
that have been introduced to explain ^ phenomena of heat 
have been expressed in such vi^ue terms, and in a manner so 
totally destitute of precise definition, that it ia impossible to 
collect an^ thing that will enable any one to submit it to a 
inathematical inquiry. I have, therefore, selected that which 
.of all others is the most likely to answer the conditions, being 
.the only one that can be permanent, when there is no resistance 
opposed to it. 

In the next, I shall apply the principles to the constitution of 
liquids. 

(n it eaUlimti.} 



' '■ ■ Article X. 
On Diaspore. By G. B. Sowerby, FLS. 
(To the Editor of the Annah of Pkilosophy.) 
SIB, 
A SECOND mass of this curious and rare mineral has just 
&Uen into my hands : it is a remarkable circumstance that the lo- 
cality of a mineral so extremely singular, and at the same time so 
well characterized, should have remained for so long a period 
unknown; for it, will be recollected that the only mass hitherto 
known had come accidentally into the hands of M. Lelievre, and 
.thftt from this specimen, whatever small bits exist in coUectioitt 
.have been broken. From the data.w1iich I have with this speci- 
.men, I think I shall be able to trace its precise locality. 

Mr, Children has been so obliging as to subject Bome fiag- 
New Seriet, voi. iii. 2 f 
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.nenU to a critical examiiiatioa by tlu blow^pe ; tod he has 
iaroured me wJt^the followiag account of his experioiieuts. He 
will probahly take advantage of thi^pportunity to complete a 
new analysis of this mineral, which he will communicate to you. 
1 am, Sir, yours, Sec. 

G. B. SoWERBV. 

£xaJfiination of the above hu means p/* the Bhmpipe. By J. Cr. 
Children, FRS. L. &. K FLS. &c. &c. 

Specific gravity = S'20d, which is probably a little too lights 
as some very minute air bubbles adhered to the sjiecimen after 
immersion in water which 1 could not completdy detach from it. 

Aloru in a glass tube decrepitates viotently, splitting into 
minute fragments with a sudden explosion. At first but littk 
.moisture is given off, but when the bottom of the tube is nearly 
MdJiot, abundance of water ooudeases in the upper part. The 
water has no effeot on blue iitmds paj^r. The assay loses its 
colour, mive or less, by heat ; ana frequently becoeies milk- 
white on the suriikce ; toe fragments do not brown moistened 
turmeric paper. 

Aloue in theforc^, «roR cAarctai, it is infquUe. 

With toda, on the piatina wire, it gives an opaque globule of a 
dirty pearl colour, incUning to ydlow, ia the oxidating flame. 
in uie reducing flame the glolwle is almost black extemaUy; 
internally dark-grey, inclining to brown. The assay in this exp»- 
riment was pulverized ; sodaltas sca^^ly any actioa on a frag- 
ment. 

With borax, on the piatina wire, in the oxidating flame, a 
fragment of the assay dissolved with dii&culty in a large propor- 
tion of the flux into a perfectly transpareat glass, which was 
yellow, while hot; quite colourless, cold. In the reducing 
£ame, the glass retained its transparency, and was colourless 
bo^ hot and cold. 

With salt of phosphorus, on piatina wire, in t]i^ oxidating 
flame, the pulverized assay dissolves slowly into a perfectly 
transparent glass, which is deep-yellow, while hot, quite colour- 
less cold, in the reducing flame, the glass is colourless both 
hot and cold. No sihca skeleton nor residuum is left, nor does 
the glass become opaque by flaming with eithM of the two last 
fluxes. 

With nitrate of cobalt, a floe deep-blue colour. • 

With boracic acid and iron, no trace of phospfaoijo aeid. 

Beraelius states that the fr^ments of a small pteoe of 
'Lelelievre's diaspore, " heated to slight redness," reatOTa ike blue 
-«olour of reddened litmus paper. (Use of the Blowpipe, p. 337.) 
1 did not, however, find tins to be the case, and therefor* Mr. 
Sowerby's minimi perfectly agrees in all its bim>p^ tharactmis 
KHth the dia^K>re of Lelicwre. 
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ttKTICLE XI. 

On. Cadraium, and the Sources of procuring tt in Quantity. 
By Mr. W. Herapath. 

(To the Editor of the Annals of Philosophy.) 

SIR, Briitol, 56, OU MarkO-ttmly JpM 1, ISSSL 

When reuoning on the properties of cadmium, its voktilitjr 
W the metallic state, and fixidity as an oxide, I expected to meet 
with it in the sublimed products of the zinc smelting house. I 
accordingly visited one m this neighbourhood, and broughtaway 
apme specimens, among which I have discovered the metal iik 
much larger quantity than it has hitherto been obtained, varying 
from 12 to 2u per cent, being six times mo re- plentiful than is 
the richest substances examined by Stromeyer. 

It may be proper here to mention the exact situation in which 
it is to be met with. I believe it is weU known that zinc is 
reduced from the ore by a sort of distillation, the calamine witJl 
small coal as a flux being introduced into a pot closely covered 
on the top, but having a tube leading from its bottom into a 
vault below ; just under this, there is a vessel of water p1ftced> 
and a moveable ti^be is kept long enough to reach from the short 
tube nearly to the surface of the water. 

The workmen 9re not in the habit of connecting the two 
iubes until what they call the " brown blaze" is over, anQ the " blue 
blaze " bvguB : this b^Qwn flame is owing to cadmium absorbing 
oxygen ; it, uiblimes, and is attached to the roof of the vault, 
but in the greatest quantity immediately over the orifice from 
which it issues ; it is. mixed with soot, eulphuiet of cadmium, 
•ad oxide of zinc. The colour is a compound of brown, yellow, 
black, and white, varying with the quantities of the different 
eu^JStiUices which eat^ into the mixture. 

To obtain the metal, I have used the following process : A<lil 
to the siibliatate an excess of muriatic acid ; filter and wash the 
naldue; add the washings to the Uquid ; evaporate to dryness 
to get rid of the excess of acid ; redissolve in as little water as 
|)(wsibleh filt:er again to sepa^-ate the insoluble part; introduce a 
jilate of zinc, acd the cadmium is precipitated in the form of 
wuall leaves. In reducing these to a, mass without loss, I have 
found considerable difficulty from ^e volatile nature of the 
metai. Sec. I followed Stromeyei's process, until I found that 
tite globules which sublimed into the cold part of the tube were 
- mote malleable, and did not, as he describes, scale off when, lone 
buiiQfired ; I» therefore, put the spongy precipitate into a black 
Klasa tube (dosed, at one end), together with a little lamp-black. 
3f2 
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or was ; and kept, the end containing the metal in the red beat 
of a commoa fire-grate uatil the whol^ of ibe cadauum was aab- 
limed into a part of the tube very near where it was red-hot. 
Aft«r thiowing out what remains in the bottom (and which may 
he done without danger of losing any of the sublimate, as tliat 
adheres very firmly to the glass), introduce some wax, and beat- 
it gently ; while the wax is in the act of bumino;, the metal wiU 
mdt aad form a button, if assisted with slight agitation; it 
should be allowed to cool before it is taken out. Its colour is 
•neb that those of my friends who have seen it supposed it to he 
.silver; bat when compared with a piece of that metal it bas a 
blue cast. The bottom and sides of the button are covered with 
facets, having exactly the appearance that it would assume if it 
Itad been struck on every part of the suiface with a small ham- 
jner. When examined with a strong lens, the superficial crystals 
lesemble stars, each having a nucleus from which six spicules 
radiate. I have inclosed a lamina for your examination ; you 
will perceive that it is more malleable than Stromeyer foundit'; 
it is very probable that his contained a little zinc. The specifie 
gravity at 62° of the specimen from which this piece was cut* 
was 8-677. 

As to the weight of the atom, Stromeyer calls it 6-9677, but 
his analysis gives 

Carbonate 7*05 

Sulphate 7-05 

Nitrate 6-93 

Chloride 7-16 

Phosphate 6-S9 

Glide 6-96 

Average 7'006 

From this, I think, we might infer, that the true namher is 7, 
at least in the absence of a greater number of experiments. He 
Jias stated, Anna^, vol. xiv. p. 271, that "the precipitate formed 
irom muriate of cadmium by carbonate of ammonia is insoluble 
in an excess of carbonate." This has been contradicted by the 
lateProf. Clarke, .(4 w/Mj/s for March, p. 196. In order to set the 
question at rest, I made some muriate of cadmium, both of the 
substances being pure; then put 1-IOth grain into two watch 
glasses, adding a few drops of water to dissolve it. I'poured 
upon it a solution of carbonate of ammonia (saturated at 60°) 
until it amounted to 227' 17 gr. it appeared to have dissolved a 

J art ; but having stood 13 hours, it was decanted, washed, and 
ept at 150° long enough to evaporate any carbonate of ammonia 
leu in it ; the residue was -08. Now as •! grain of muriate of 
cadmium is equal to '084 carbonate, supposing the '004 of loss 
to be dissolveo, instead of the unavoidable errors of experiment* 
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it cannot be more soluble than ooe part ia 56792, ao-near 
^proaching to insolubility as to lead to the conclusion that Dr. 
Clarke :ivas id error. 

Ia one instance when sublimine the pure metal, the top of the - 

S*Ei88 tnbe was cot closed, and it had been kept in the tire longer 
an usual ; upon scraping out the sublimate, instead of metaC it 
consisted of purple, opaque, radiating, needle formed crystals ; 
imagining it to be a carburet, I threw it into muriatic acid, where 
itdissolved without effervescence, and left noresidue; it, therefore^ 
must have been a crystallized oxide, but whether the oxygen was 
in a different proportion than hitherto found, I have not had time 
to ascertain ; out as I am engaged at present in experiments upon 
the metalp in a short time you will receive an account of any 
thing which may be interesting. I cannot conclude without 
offering an opinion as to the best mode of procuring it in suffi-, 
cient quantity to be useful in the arts. As the cadmium rises 
earlier than the zinc, the first products of the distillation must, 
contain more than the last ; if the tube was put up immediately 
upon the pot being charged, and the lirst few pouiids of zinc ke^t 
separate, 1 have no doubt but the zinc smelter would find in it 
enonah to pay his expenses in subliming it ; in fact, the addi- 
tional expense would be very trifling, as. they do not sell the 
ainc in the crude state in which it is found after distillation, but. 
itlwaya melt it into lumps ; this is done in an iron pot, by putlinc^ 
an air-tight top to it, and increasing the heat, perhaps, 200%^ 
which may be done with little fuel, they would accomplish it, 
md thus he enabled to render the new-metal at a price very little 
higher than they do zinc. I remain. Sir, 

Your most obedient servant, 

WiLLIAU HeBAPATH. 



:> AHTICLS XII. 

On the MetJiod.of aualifxing the Ore* of 'Sickel, and on a new 
CombinatioH of Nickel with Arsenic and Sulphur. By J. 
- Benelius. 

iCtncbiitd/nm p. 816.) 

HI. Analyut of a White Ore of Nitkel from Loot, m NetuHg" 

laud. 

This ore of nickel is not crystallized ; it is a white briUiaot' 

metallic mass, of a granular structure. There are two varieties 

which are very difficultly distinguished from each other. In on^ 

of these varieties, the grains aie rounder ; it decrepitates in the 

fire with extreme violence ; when heated in a glass tube closed 

at one end, it leaves a mass resembling kupfernickel, and a por- 

' tioQ of Bulphuret of arsenic sublimes. The other variety is also 
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gnumlaT, but the grains tre lesa txjaai ; tbe strBC^ure is bf tkis 
rendered less compact ; it has then tite appearftnee of a ctAalt- 
ore, it decrepitates less, gives sulphuret of srscnie by distitll^ 
tion, anJ leaves a silTer»white residuum. 

It appears that it is tbe first of tb«s« Tarieties ivhnfti WM' 
examined tfy M. Psaff. The two first analyses which t aWOCNiF 
going to describe were made on the first v<ari«tr, asd the 
remaiDder on the second, as may be seen by the rest^tft. 

(A.) Analy$ii by Means ofNitrk Acid. 

a. Forty parts of the pulrerized mineral were treated with parfr 
nitric acid until the anaissolved portion appeared to be merely- 
sulphur. "Hie residuum weighed 1-38 part. Th« sulphur wag 
bttnit, and left 0-27 part of silica, or at (east of an earthy pow^- 
der. The weight of tbe burnt sulphur was, therefore, 1*11 pMl. 

A. Ttie solution precipitated by raoriate of batytes gave 28'77 
parts of sulphate or barytes, eguimlent to 3-96 of salphar, wbicb^- 
added to 1-11 before ohtaiued, make a total of 5-07 parts, or 
IS-erfi per cent. 

c. Tlie barytes added in Excess was separated by stdphnrie 
acid; and afterwards a current of sulphuretted hydrogen gi* 
-was passed through the s^tion, as long a sutpharet (n anenic 
iTas ibnned, which was washed upon a wetted filter; HwM 
well dried, and was wetted while inclosed in a covered ptotin*.' 
4!tucibl*,in order to prevent tbe attraction of moisture d«rittgit» 
pooling. It Weighed 36*87 pttrts. It was afterwards tr«at«d' 
i#ith caustic aumonia upon nie same fiher; the CBinro(iT& tSft- 
solved tbe sulphuret of arsenic, leaving as areaMottm tbeeulpluu-- 
which was sqiarated from the sulphuretted hydrogen during the 
experhsetit by atmospheric air, and tbe peroxide of iron oT the 
liquid, which was reduced to protoxide. This sulphur was white^ 
and weighed, when well dned, 1'17 part, llie 36*8? parts, 
therefore, contained only 35*7 parts of sulphuret of arsenic, equi- 
valent to 21-75 parts of meUuie anettC, or 54*38 per ce&t. of 
the weight of the mineral. 

d. The solution deimved of arsenic, and heated t6 rftoXidii*' 
tlffi piDtoxide of iron, amnsonia was afterwards addeti to it la 
great excess. It occasioned a precipitate of an tdtTe-giMa 
colour; this was separated, and dissolved in muriatic acid : this 
adatioo was oeutralieed as lM«rIy as ptis«tbl«, aod tke irek wU 
precipitated by succinate of ammonia. The succinate of iroa 
decomposed by heat in an open vessel gave 1'83 part of oxide 
of iron, which, when treated with soda by the blowpipe, smelled 
strongly of arsenic. 

c. The ammoniacal solution was mixed with that from whidk 
tbe iron had been precipitated by the succinate of ammonia;, 
■ubcarbonate of potash was poured into it, and the' ammoDiA 
was evaporated. Tlie oxide of nickel thus separated wei{^ed 
lS-32pafta. 
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f. This oxide w^ treated with muriatic acid, aIcA th« sotdti^on 
evaporated to dryness ; the diy maea was redissoWed iniTater, 
Irhich left a white powdef undissolved. This powder waa arse- 
aiate of peroxide of iron, which, after heating, weighed 1 part, 
eouitalent to 044 part of metallic arsenic, and to fr'ilS of iron. 
The qaantity of oxide of nickel obtained was, therefore, 14-32 
ptim, et^uivalent to 11-27 of metallic nickel. In that which I 
here esdmate as pure nickel, there was a small quantity of litne 
which became evident when tite solution of neutral muriate of 
nickel was mixed with an excess of subcarbonate of ammonia; 
but the quantity of carbonate of lime precipitECted was too inciUl^ 
^derable to be separated and weighed. 
Hie analysis then gives 

Arseoio, ef >. * 55*60 

Siilphnr,a6 12-67 

Nickel./. 28-17 

Iron,d/ 3-63 

Earthy matter 0-61 

10O58 

- Th« ekoGss given by UtAs an&lysis is undoubtedly owing to Uie 
liygrottietric moisture contained in ^e snlphuret of arsenic at 
, the time of weighing. ■ This inconvenience would be, howfiTef, 
•ftsily avoided by ftising the sulplluret in vacuo, if at the time of 
ikk aoltttion of the ore, the lonnation of a smalt quantity of 
arsenic by the action of the nitric acid upon the arseniuivt 
could be prevented ; this last circumstance renders the method 
empl<:^ed in tiie analysis described quite inapplicable ; for it is 
not a questtoo of approximations, but of resiilts, as accurate as- 
possible. , 

(B.) Analysis hy Means of Nitromuriatic Acid. 
The lime foaod in the preceding analysis made me suspect 
a mixture of carbonate of lime with the ore. In the following 
Aalyses I haVe employed an ore of nickel which was powdered 
and digested in dilute muriatic acid, until all the carDonate of 
lime was extracted. 

a. Tenparta of the nickel ore dissolved hy nitromuriatic acid, 
left 0*56 part Undissolved ; this wab sulphur, Which burnt with' 
out residuum. The solution gave 6-5 parts of sulphate of batytes, 
equivalent to 0-697, or added to 0-55 14-4 per cent, of sulphur. 

b. The liquid was then deprived of the excess of barytes by 
means of sulphuric acid. It was afterwards precipitated by 
ckuitic potash, added in great excesn. The precipitate, well 
washed, was re-dissolved in muriatic acid, and the sedation 
was mizM with caustic ammonia, uuUl the oxide of nickel was 
dissolved. The ammonia left 0*98 part of sub-arseniate lA" 
iron. This dissolved in concentrated taariatic acid, wiUiout ^ 
greea appearance, which iadicatea even very small quantities of 
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moM, or cobalt, when the acid is ctmcentnted. This soln- 
tioD.-af. the 8ub-«neniate was decomposed by caustic potash, 
leaTiDg 0*82 part of sub-aiseaiate, which I hare meotiooed 
abovB. The potash had, therefore, taken up 0'16 part of 
-arseaic acid. The 0*82 part of Bubarseniate, produced by 
the potash, coataioed 0*764 of oxide of iron, aod conse- 
quently the 0'98 part are equivalent to 0*116 of metallic 
arsenic, and 0*529 of iron. 

' c. The ammoniacal liquid, mixed with the caustic potash, 
furnished 3'44 parts of oxide of nickel, equivalent to 2*7 
parts of the met^ The liquid, separated from the oxide of 
nickel, was evaporated until the ammonia was completely vo- 
latilised, without depositing any thing. It was afterwards 
mixed with the alkaline liquid, resulting from the precipitati<Hi 
of the oxide of nickel, and the subarseniate of iron. This mix- 
ture now contained arsenic acid. It was neutralized by means 
of muriatic acid. 

d. To separate the arsenic acid, I used M. Berthier's me- 
thod. I dissolved ten parts of commoa iron wire in muri- 
atic acid, and poured the solution into the preceding, and pre- 
cipitated with an excess of ammonia. The precipitate, wasned 
and heated to redness, weighed 22*4 parts. But ten parts -of 
metallic iron, which in general contain 0-0005 of its weight 
of carbon, give 14*35 parts of peroxide. Subtracting 14*36 
from 22-40, gives 8*05 parts for arsenic acid, which, added to 
the 0*116 part obtained in &, gives a result of 8-166 parts of 
arsenic acid, equivalent to 5*332 of metallic arsenic. 

The analysis therefore gives 

Arsenic 63*32 

Sulphur 14-40 

Nickel 27*00 

Iron 6*29 

100-01 

The difference between the two analyses is inconsiderable, and 
shows that the analytic methods agree very nearly : especiallyif 
we consider that the sulphur, determined by the same method in 
the two experiments, varies in proportion, and appears to indi- 
cate a difference of composition in the ores. Still as the arsenic- 
acid could not be entirely separated from the peroxide of ina, 
the result ia always subject to uncertainUes, with respect to the 
relative quantities of the iron and arsenic 

(C.) Analysis by Means of Nitromuriatic Acid and Acetate of 

Lead. 

This analysis, as well as the following, were made on [uecM 

taken from a specimen coming also from Loos ; but as I have 

said above, forming another variety of the oidLel ote. 
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a. 15'1 parts of the pulverized ore (deprived of ito w t ritoa ate 
of lime) were dissolved in nitromunatic acid, which leu 
0*56 residanm, of whioh 0'4 were sulphur, and 0*16 silica. 

b. The solution, precipitated by muriate of bai^tes, gave 
18'18 parts of sulphate of barytes, equivalent to 2*S parts 
of sulphur : the whole quantity of sulphur waa, therefore, 
2*9 that is to say, 19-29 hundredtJis of the weight of the ore. 

c. The liquid having been filtered, was saturated withamr 
monia until a precipitate began to appear ; acetate of lead was 
then poured in as long as a precipitate formed. This precipi- 
tate was then washed in boiling water, and as after an edul- 
coration con^nufed for a long time, the washings continued to 
re-act with nitrate of silver. ] dried it, without attempting to 
deprive it entirely of its muriate of lead. Heated in the fire, 
it became yellow, and weighed 45*6 parts. 

I dissolved 42*63 of this in diluted nitric acid, which left 
undissolved 058 part of red oxide of iroD, which gave out 
tlM odour of arsenic in a heated tube. The solution, mixed 
wiA sulphate of soda, gave 40*73 parts of sulphate of lead, 
and aflerwards, with nitrate of silver, 3*77 parts of chloride of 
silver. The liquid was deprived of the superSuous nitrate of 
silver, by the addition of muriatic acid; and afterwards filtered 
and evaporated to dryness. The dried mass dissolved in 
water left a white powder, which weighed 1*2.^: this was 
wseniate of lead. The liquid neutralized as nearly as possible 
by means of caustic potash, deposited O't part of a light 
and whitish substance ; this was toe neutral arseniate of iron.' 
These quantities were obtained from the 42-53 parts dissolved 
by the nitric acid ; calculating for the 45*5 parts, the entire 
weight of the precipitate obtained by means of the acetate of 
lead, we have the following quantities : 

SulpiateoFlead .. 43*58 = 32*06 parts of oxide of lead. 
Chloride of silver.. 4*03 = 0-77 of muriatic acid. 
, Arseniate of lead . . 1*34= 0*89 of oxide of lead. 
Arseiiiate of iron . . 0*11 = 0*03 of oxide of iron. 
Oxide of iron = 0-(Q 

34-37 

This 34-37 must be taken from the 45*5 parts of the above 
menUoned precipitate, to obtain the weight of the arsenic acidt 
whi(^ is 11*13, and which corresponds to 7*268 parts of ^ 
aenic. 

We must not expect that a result obtained by so intricaite 
dn experiment can be exact ; because, if the small erroirs 
of each of the detenninations, for example, small losses, are' 
added together, the «um will occasion a great error in the ge- 
neral resvlt. And this' really happens. 

d. The liquid remaining after the separation of the arsenio 
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ftcid &om the acetate of lead, was deprived of the excess of 
lead by m^aos of sulphuretted hydrogen gas, and the oxide <lf 
nickelby caustic potash. The oxide thus obtained weighed 
6^, which makes 30'8 hundredths of metallic nickel in the 
ore. 
• Hie general result of the analysis is, therefore, as follows ; 

Arsenic , 48-06 

Sulphur 19-29 

Nickel 30-80 

Iron 2-99 

Silex 1-00 

102-15 
As the result of so cbnqtlicated an experiment cannot he s^ 
til&ctoiy, I devised another analytical method, as follows : 

(D.) Anaitftis by Mmnt of Chlorine. 
A portion of the pulverized ore, previously treated with di- 
lute muriatic acid, to separate the carbdnate of Hme, was in- 
troduced into a bulb, blown in the middle of a piece of baro- 
meter tube ; a current of chlorine gas, dried over tused chltirint' 
oflime, was made to pass through tae tube, and when nearly ths 
whole of the atmospheric air was expelled, the bulb was heated 
bv means of a spint lamp. The nletals and the sulphur tiottl'- 
bined with the chlorine gas; the mixture Of the muriattc; 
flfsenic, and hyposulphurous acida formed, distilled in sm^l 
drops, and were collected in water. The less volatile chlorides 
remained in the bulb. The operation continued for ISboutV} 
but the evolution of chlorine gas was idways very felow ; 
45-685 parts of the ore Were employed. 

(A.) Examiiattiott oftht Chtoridt* rtmaitiing tn tin Bulb. 
a. WaCer was introduced into the bulb ; the yellowish mass 
did not ^>fWftf to diasotve at first, and the wfetef disMlted oAly 
muriate ofirob ; bat in ea hour, muriate of nickel was also dis- 
solved, and the water left a peeiduum of 15'12 parts, whith 
were ore unacted upon,* The gas had, therefore, decomposed 
30*665 parts. The solution was mixed with nitric acid, and 
boiled, to convert the iron into peroxide. It was afterwuds 
nentialized by ammonia, and the iron precipitated by.succi- 
qate of ammonia. The succinate of iron, burnt upon a small 
porcelain capsule, left 1-82 part of peroxide of iron, which, 
treated with soda by the blowpipe, gave no trace of araebicnl 
odour. This quantity of peroxide is equivalent to 1-26 af me- 
tallic iron, or 4*11 per cent, of the weight of the ore employed. 

* T» Mtidy myMlr Om On foUlM unfiMitMd I7 WM«tWM-Mt rfbMi, I«U»> 
ndMd it mdi » miaoMopc, )n whidi it >Hcu*d I^ nd fr^neuts, p«^Uy ta» 
_*^ -an^ j^„i__. :_ -i- i.ri. .ij u ^ ^^ mlif^Mt ot bwjtt*, the 
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b. TihB solotion, freed from iron, Tras mixed witfa excess ^ 
ammonia. It became of a bhie colour, witfiout depositing 
ahy thine. Tbe oxide of nickel was. precipitated by caustic 
potash ; It weighed 1 1*725 parts. It was dissolved by mutrMJe 
acid, and the Eolation evaporated to dryness; the dry matter, 
treated widi water, left 0-1 of Mlica, tmdissolred ; thewei^t of 
ike oxide of nidkel.was therefore, only 11-625, equal to 29^6 
per cent, of metallic nicbelin the ore, A torrent of sulphuretted 
tiydrogen ^as was passed through the solution of diuriate oT 
nickel, which occasioned a smSLll precipitate, that was with 
difficalty determined by the blowpipe to be copper. 

c. Tbe solution precipitated in h, by caustic potash, bad ft 
rose coloured tint. It deposited, by evaporation, 037 of 
oxide of cobalt, equal to 0-92 per cent, of mstallic cobalt in the 
ore. This cobalt <x)ntaiQed a little copper, which I did not think 
it worth while to separate and weigh. 

d. The solntioB ' which ind deposited the oxide of cobalt, 
tras superskturatad with muriatic acid, and evaporated to dry- 
ness. The saline mass, treated with water, left 0-18 of silica. 
As I employed caustic potash, which, when treated in the same 
manner, gave no trace of silica j this silica was derived from 
^ ni(^a Qte ; but at chlorine eais docs not ciHAlnne with 
>fli«a, tint is to say, with the oxide of silicium ready formed, 
it-is very pn^ble that this sihoa existed in tlw ore as aisc- 
niont, or sulphoret of silicinm. 

(B.) Examination of the Volatile Suhstanoei. 
d. The liq«or wbicfa distilled was of «. Tery deep onuige eo- 
\»a. Whendn^tpediMo water, it became milky, and deposited 
sJ f hm . Tlie cxoets of chioriDe, constiBualty «bt<H'bied by th« 
wMtr, grftdutlly acidified the sulphur ; so Uiat towards Ae sad 
of tibe operation v«tj little of it remained. The bstkla, vtich 
served as a receiver, had a Bround ^lass stopper, and put in ' 
a place the temperatiire of which varied between SS'^ahd 140* 
of Fahrenheit i after some hours' digestion, the stopper was 
taken out, and the liquor was heated to ebullition, in order to 
exp^l the excess of chlorine. The particles of sulphur whieh 
remained unacidified, gradually attracted each other, ^ and at 
length formed a small globule, which, after the expulsion of 
the gas, was evaporated : it weighed 0*55 part. 
_ J. The liquid was neutralized by caustic potash, without 
being rendered turbid ; proving that no part of the chloride of 
iron nad been volatilized. It was rendered slightly acid, and 
mixed with muriate of barytes ; it gave 38-p:3 parts of sulphate 
oTbarytes, equivalent to 6'37 of sulphur, which, with the (J-55 
obtained in a, makes a total of 5-92, or 19'34per cent, of the 
weight of Hie ore. 

c. The best biethod' of obtainll^ the arsenic acid woQlt 
undoubtedly have been to precipitate it with peroxide of iron $ 



444, M. Berzelku on the [JtmK, 

bat Utebulkr state of the subEuseniate of iron, aad,the loi^ 
WMbing frhicb it requires, induced me once more to try ue 
acetate of lead, io the hope that the absence of iron would . 
render the composition of the precipitate lesg complicated. I, 
nererthelesfi, deceived myself; and I had afterwards to aepa- 
nte the lead by sulphuric acid, and the muriatic acid' by 
^trate of silver. The acetate of lead gave a precipitate, whiut. 
weighed 85*85 parts. Treated with au^huric acid, it ^ve 63-53 
of oxide of lead, and with nitrate of silver 1-06 of muriatic 
acid, which, both deducted from 85-85, leave 21-26 for the arse- 
nic acid, equivalent to 13*88 of metallic arsenic, or 45*37 per 
cent, of the weieht of the ore. 
The analysis uerefore gave 

Arsenic 45-37 

Sulphur 19-34 

Nickel 29-94, 

Cobalt, with a trace of copper 0-92 

Iron 4*1 1 

Silica -90 

100-58 
I shall not stay to inquire into the cause of the excess of weight - 
given by the analysis ; those who are accustomed to accurate • 
researches, know how easy it is to fall into such an error, 
when every effort is made to lose nothing. I shall only add, 
that if the silica of the ore was in the state of silicium, tiiere 
would scarcely be any excess. 

As to the chemical constitution of the ore aaalyzed, it is 
evident that it is analogous to that of arsenioal iron and 
grey cobalt ; that is to say, that it contuns an atom of quad- . 
nsiui^uret of the metal combined with an atom of biarae- 
ninret, of the same inetal ; calculating the conpoutitm on this - 
view, we have the following proportions : 

Arsenic 45*17 

Sulphur 19-32 

Nickel 35-51 

This is the composition of a combination containing nei-. 
ther iron nor cobsdt. But the three metals in question may 
occur, in a similar state of combination, mixed together in dif- 
ferent proportions, without greatly inSuencing the proportions' 
of arsenic or sulphur, because the saturating capacity of nickel 
and of cobalt are exactly similar, and that of iron very little 
exceeds it. Consequently, when in the ore, which I have ana- 
lyzed, the weights of the cobalt and iron are added to that of 
the nickel, we have 34*1)5, which agrees very nearly with the 
calculated result The variety analped on tlie two first expe- , 
runents, and that examined by M. Psaff, were then a mixture ' 
oir arsenical nickel with Uiis Ust combination, which may be 
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called grey nickel, to indicate that its composition is anitlogoiis 
to that of grey cobalt 

' It is evident, that the quantity of arsenic fonnd in the mineral 
is too small to form a biarseniuret with the whole of the nickel ; 
and the variable quantity of iron indicates that the sulphuret 
of tliis metal, or its arsenio- sulphuret, is mixed with it, and not 
combined in definite proportion, either with the arsemuret of 
nickel, or the arsenio-sulphuret. 



rv. Detailed Account of the Method of analyzing the Arseniurets, 
or the Arsenio-sulphurets of Nickel end Cobalt, by Means of 
Chlorine Gas. 

It has been seen, by what has been stated, that arsenic and 
other metals were' completely separated, only by the decom- 
poeition effected by means of chlorine gas ; and notwithstand- 
ing each of the otner methods has given an approximation to 
the true composition, they cannot be regarded as good ; for 
every experiment which leaves the operator in doubt, must be 
considered as inconclusive, unless it be confirmed by an- 
other less questionable process ; but then it is better imme- 
diately to employ the most certain method. 

I am, therefore, now going to relate more particularly the 
method of analyzing nickel ores by chlorine gas, and I shall 
notice the precautions which ara requisite to ijbtain the object. 

At Uiree inches from one of the ends of a barometer tube, 
blow a bulb of such a size that it shall be only one-third filled 
with the powder of the substance to be examined. On the other 
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tiii» of the boli^, draw tl^s tube out a little,: aad Uow a aecnn^ I 
and smaller bulb, ader which, bend the drawn, tube, as. ^wn I 
^tilie&guieDEFGH. The tube is to be weired mt first 1 
«npty, and afterwHrda with the substance to be asalyzed, ia | 
«MBC to defenniite its weigbt. 

To evolve the chlorine gw, a veBsel, A, may. be empbjied, 
capable of holding from two to four pints j a nurture of conb> 
mon salt and of oxide of manganese is to be put into it, aud it 
is then to be two-thirds filled with water; the orifice is then 
to be closed with a cork, through which pass a long Btewtaed 
fiutuel, B, and a small beat tube, which gives vent to the gas. 

Fig. A B D explains this arrangement better than any de- 
scription. From the bent tube, the gas passes into auother 
tube, C, which contains small fragments of fnsed chloiide of 
calcium ; and from this it passes into the small apiianAKB, 
which contains the powder to be analysed. 

The joinings are made by small tubes of caontchouc, fKmh 
tied round the glass tubes. The drawn tube, G H, deaceo^ 
perpendicuEarly into a bottle, H I, one-third filled with ttiv- 
tiUed water, GH passes through a cork, which closes the 
mouth of the bottle, and which contains tllso aootiier take, 
from 24 to 36 inches lone, by which the excess of (dilonne 

fa escapes, and by whicn it is coMteyed out of the room by 
e chimney. This arrangement is represented in the fig. 
GHIK. The bottle is placed at 'a coavenient height, 1^ 
iqeans of the screw, M. 

When eveiy thing is thus arranged, eoocentrMed «ul[AmK 
acid is poured by the funnel B into the vmm), uni^ a iliaeii- 
gagement of gas begins to take place. Care must be taken 
that the mixture does not become too hot, as it would occa- 
sion too rapid an extrication of chlorine gas. The disengage- 
ment is sumciently quick wehn four or five bubbles rise every 
minute out of the oottle H L 

As soon as the greater part of the atmospheric air is dis- 

E laced by the chlorine gas, a spirit lamp is placed near the 
ulb E. A very small flame only is requisite, agd too great a 
degree of heat must be avoided; for it is difficult, especially 
at the beginning, to expel the atmospheric air perfectly, and 
this might produce arsenious acid in a small part, of the ore, 
which would render the result inaccurate. 

As the mass becomes hot, an orange coloured fluid distills^ 
which condenses in the little bulb F ; and as this fiUs, it runs 
through the tube G H, and falls into the water. 

The operation continues in this manner without requiring 
any attention, unless to add a small quantity of sulphuric acid 
ereity 2 or 3 . hourtt when the disengagement of gas goes on 
dowly. TSo 'Or^ficial heat is employed to assist the extrica- 
tion ; for in that case it would take place too quickly. Each 
Ixwbble of gas which pawes through the w^*r in toe biottla 
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HI, givcB a sli^t vapour, which is owing to a portion of th« ' 
doulue ftcids which the water has not yet disBolved; but this 
vapour falls back again upon the eurlace of the water,, and 
none of it is lost. If, on the other hand, the gas is eitricate4 
too quickly, the acid vapours will not have safficieat time M 
conoense, neither in the botUe, nor the long tabe IK, and 
a vapour will be seen to escape from the opening. ' < - 

Daring the operation, pennuriate of iron sublimes in small 
red traoaparent flakes, and a small quantity of whi<^' is evea 
deposited, ED. On this account, it is proper to have this 
ao long that the portion sublimed does not escape. 

Another portion of the muriate ia carried by the current in 
the direction E F. When the acids condense with the muriate, 
there results a white crystalline matter, a small quantity of 
which even descends into the small bulb P, which is made for 
the purpose of preventing the muriate of iron from descending 
into the bottle. 

This white mass is the onuige coloured liquid; and when thi« 
latter has been poured into the bottle, the white mass is to be 
decomposed by a slight heat^ the double acids ara volatilized^ 
4uad the muriate ofiron re^appears with it« red colour. 

The operation maybe discontinued when judged cosiveaicnt-; 
■I ai^fered it to continue 38 hours ; but I found that in the last 12 
hours that I had gained nothing. The chlorine gas does not 
fvodoce a partial deoomposition ; the whole of the ore com- 
bines with it, and that wbieh remains afber the operation hat 
tt^ei^one no ahcnttion ; it is, therefore, not at all necrasary to 
Wait until all is de«omposed by the operation. 

At the moment in wnich the operation iakliscontinued, a por- 
tion of the volatilized aeida stilt adheres to the sides of the 
small apparatus, from the Yarge bidb, to the opening of the tube, 
}I. To get rid of it, both bulbs are heated at the same time ; 
but to such a degree, as not to volatilize -the muriate of iroa^ 
and ^iht the btubs are ooolingi a solution of caibonat« of pot- 
««h is poured through the fonaet, B : this occasions a rapid dis- 
dwagement of carbonic acid gas, by which the last vapours of 
tiw acids are carried off. 

When at length DEF GH is removed, CHis washed ss- 
-vtFal times in cold water, to remove all traces of acid which 
TBxy adhere to it, both inside and out, and this water is to be 
•fowed into the bot^. Afterwards the metaUic chlorides axe 
dinsolved tn water. The diloride of iron dissolves readily, btit 
'the chloride of nickel resnts the water at first. A drop of 
aoriatic «oid ought to he added to the liquor to pr^rent ite 
JMtDg turlnd ; after filtratioa, the undisaolved portion is to be 
-WMghed. 

^is Ul^nid contains some protwaiviate of iron, mixed wiUi 
pevmuriate. It k this swriate which is first fovmed, and 
whiob, usually ^qrchiped in muriate irf mekel, is pievented 
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from combining with a fresh quandty of c^hJorine gas. It is, 
therefore, necessary to peroxidize the iron, by adding mtric 
acid, and heating it to ebulhtion. Afterwards it is saturated 
with ammonia, and the iron precipitated with succinate of am- 
monift ; and at last, excesB of ammonia is added, to be certain 
that no substance insoluble in ammonia should remain in the 
liouid. 

The ammonical solution is to be much diluted with water, 
deprived as much as possible of atmospheric air, and the oxide 
of nickel is to be precipitated by caustic potash. Tlie oxides of 
cobalt and copper remaining in the solution, are deposited 
during the evaporation of the ammonia. The silica is to 
be looked for in the alkaline solution, by saturating it with 
muriatic acid, and evaporating it to dryness ; water then dis- 
solves the salts, and leaves the silica. Oxide of nickel, as well as 
cobalt, frequentljr contains silica, which must . be separated 
from it by atssolving the oxide in muriatic acid, and by eva- 
poration to dryness, which renders the siUca insoluble. As to 
the separation of the metallic oxides with which those of nickel 
and cobalt may be mixed, I refer to what I have already stated. 

l^e water in which the acid vapours are condensed, contains 
anenic and sulphur ; but if the mineral ctrntains at the same 
time bismuth, zinc, antimonry or tin, the moriates of these me- 
tals will also be found in tae liquid. This last circumstance 
would render the analysis extremely comphcated, and I, there- 
fore, do not describe it on the present occasion. 

llie bottle, H I, ought also to be furnished with a glass stopper. 
The interior of the tube, I K, is to be washed, the bottle is to 
be stopped, and lef^n a warm place, in order that the greater 
part of the sulphur precipitated may be acidified. If any portion 
of it remain, the ootUe is to be unstopped and the liquid 
boiled ; the sulphur agglutinates, and may ue then conveniently 
washed, dried, and weighed. 

In order to be certain that the acid liquor contuos no iron 
in consequence of any mistake in the operation, nor any me- 
tals, the muriates of which are volatile, it in to be saturated 
as perfecdy as possible with caustic potash. If any precipitate 
is formed, it is to be collected and examined. The solution, is 
to be again rendered acid, and the sulphuric acid is to be pre- 
cipitated by muriate of barytes. It is then proper to separate 
the excess of muriate of barytes by an addition of sidphuric 
acid ; but this ia not absolutely necessary. Afterwards a known 
' quantity of iron dissolved in nitric acid is to be poured into.the 
remaimng liquid, and the oxide of iron and arsenic acid are to 
be precipitated by ammonia in excess. If the other ingredients 
have been determined, the quantity of iron required to preci- 
pitate the arsenic acid, may be estimated with more precision. 
For one atom of arsenic, two atoms of iron are to be used, 
which are to each other in weight, as three parts of troa.to two 
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parts of arsenic. Notwithstanding that the excess of oside of 
iron increases the volume of the precipitate, it contributes to 
render the subarseniate less gelatioou8,and more easy to edulcof 
rate. The subarseniate ought to be twice heated, in order to be 
certain that it ceases to lose weight; for a small quantity of sul- 
phuric acid often adheres very strongly to this precipitate. [ ',■ 
As the arseniate of barytes is also an insolublft compound^ I 
eudeavqured to separate the arsenic acid from a neutral solution 
by muriate of barytes ; but this method is attended with such 
inconveniences that it cannot be employed. In the first place,^ 
ike arseniate of barytes which is precipitated is usually a nuxture' 
of neutral and subarseniate, and the liquid becomes acid, as hap- 
pens with the phosphates of barytea, lime, &c. When then I 
wished to precipitate subarseniate of barytes, by adding excess 
of ammonia, I found that a considerable portion of subarseniate 
remained dissolved in the excess of alkali, as it is well known to 
happen with arseniate of lime. Lastly, I found that when arse- 
niate of barytes is washed, the water never ceases to give a pre- 
cipitate with sulphuric acid, I relate these circumstances in. 
order to save others from fruitless labours. 



Article XIII. 



On the Smelting of Tin Ores in Cornwall and Devonshire* . . 
By John Taylor, Esq. Treasurer of Uie Geological Society. , 

As I am not aware that the treatment of tin ores, or tlie mode 
of smelting them, has been recently described, and as the prac- 
tice is confined to a certain district, it may be acceptable to the- 
Society to have some account of the processes now used ia 
Cornwall and Devon. 

Tin ores are found in two kinds of deposits; first in veins 
accompanied by various other minerals ; and, secondly, in allu- 
vial matter in detached fragments. 

It is usual in Cornwall not to apply the word ore to the oxide, 
of tin, but to distingiiish it, when in that state, by the term. 
Hack Tin, in contradistinction to white tin, which appellation is 
applied to it when smelted and in the metalljc state. 

The two kinds of tin ore above^aentioned are, therefore, gene- 
rally known by the nataes irf Mine Tin and Stream Tin ; and as. 
they are for the most part smelted separately, and by different 
means, and as the metal produced from them is different as to its, 
pnrity, it may be essential to point out the causes from whiclv. 
this diversity seems to arise. 

• From the TranMcaonsoftheGeoIi^ed Society. 
aew Series, vol. hi. 'Xg . , 

CtOoi^Ic 



^0 JIfr. John Ta^hr on the Smelting »f [Jom, 

Mine Tin is, as I have mentioQed, the produce of veiDs, and 
is raised with a mixture of all the substances nhich tinusnally 
accompany it. There are, not uiifrequeotly, copper ores, pyrites, 
wolfram, micaceous iroa, %ic, and the separation of these, as also 
of the earthy matrix, is the object of various processes of dress- 
ii^, nhich are conducted with the greatest care, and require a 
cdn'siderable portion of labour. 

Whether, m a country where fuel for smelting is on the whole 
very cheap, it might not be economical to diminish the labour 
of dressing, and, by leaving more to be done in the furnace, 
reduce the expense of the former operations, is, a question that 
Ihave never submitted to a direct experiment, though I con- 
ceive it to be one worthy of trial. The various earths may be 
quickly separated by fusion, as in the case of copper ores, wnich 
are now always smelted with a large mixture of the different kinds 
of spar in which they are found, all of which is easily ran off fyf 
the fire, and the scoria or slag separated from uie metaBic 
part. 

The fusibility of tin offers a mode by which it may be separated 
from an alloy of most other metals with which it is found to exist 
in veins, as lead and zinc ores are seldom mixed with it. TluB 
property is now made ose x>( to a-ceitain extent in refining tin, 
and might probably be taken advantage of still further, so as to 
avoid some of the charges incurred in dressing the ore. 

The metal produced from Mine Tin is always of inferior quaHty, 
owing to the mixture of other metals, and which it is probable 
could hot by any mode be entirely got rid of; it is known ia 
commerce by the name of Common or Block Tin, and the quan- 
tity forms a large piioportion of the whole that is brought to 
market. 

Stream Tin is found in the lowest stratum of alluvial matter, 
in the bottoms of deep valleys, or places where a considerable 
deposit of mud, sand, and gravel, has been made by the action 
of water ; it is often discovered occupying a thin bea incunibent 
on the rock, and covered by an overburden, as the streamers call 
it, which is sometimes from 20 to 70 feet thick. The tin is in 
rounded fragments, sometimes as large as walnuts, but more 
generally in the state of small gravel, and even of fine sand ; it 
IS imbedded in loose matter, composed of the detritus of the 
rocks from which it may be supposed to have been separated. 

The principal peculiarity of Stream Tin is the absence of any 
other metaJhc mixtures, except nodules of hematjtic iron ore, 
which sometimes accompany it. This circumstance fits it for 
producing a very pure metal. This is not the place to speculate 
on the causes which have so completely freed these ores from 
substances with which they were in all probability originally 
combined, or to inquire whether it is to be attributed to mecha- 
nical action, or whether it has been effected by decomposition ; 
but it may be remarked that, besides the hematite already tuea- 
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tSoned, only (te indestructible metals, and the oxide of tin, are 
now discovered existing in deposits of this nature. 

' The operations of dressing Stream Tin are simpler than those 
fcr Mine Tin. It is smelted also in a different manner, and pro- 
duces a superior metal known by the name of Grain Tin, which 
Si principally used by the dyers, and for the finer purposea.- 

The processes for dressing Mjne Tin are in many respects the 
^ame as are used for all other ores, but are subject to some varia- 
tion, which are attributable to the following peculiarities. 

' 1, Being for the most part found intimately dispersed through- 
out the matrix, the whole is necessarily pounded down to a very 
fine state to admit of the perfect separation of the ores. 

" 2. That being unalterable by moderate degrees of heat, it 
admits of calcination, by which the specific gravity of the sul- 
phurets orarseniats with which it is mixed, may be lessened, 
and a mode obtained ofrendering them more separable. 

3. That the weight of "fin OreT>eing greater than most others, 
it is less liable to waste in the processes of waging, and, there- 
fore, may be dressed so as to be nearly dead from all substances 
not actu^ly adhering to it. 

From the flrst of these pecuharities it follows, that all tin 
minesmust be furnished with stampiirg-mills of sufficient power 
to bruise dpwn the ores raised, which is generally done so as to 

C'uce a minute division of the whole, and on this account^ 
erly, the quantity and fell of water that could be applied to 
this purpose usually limited the quantity of ore that could be 
fttumedfrom a mme, or the whole was frequently carried to 
some spot favourable to the erection of water-wheels to be 
applied to this purpose. Within a few years steam-power hiw 
been applied to stamping-mills, and has tended to increase the 
supply of tin ores. Engines for this purpose, of considerable 
power, are workin^with great effect at two of the largest tin 
mines in Cornwall, Wheal Vor and (Jreat Huas ; from which are- 
now arising abundant returns of the mettd, and where formerly 
it would have been impossiUe to liave produced it. 

- The state of division, or the «ize, as the tin dressers call k, is 
regulated by a plate of iron pierced with sm^ holes, through 
which (ite whole passes from the stamping-mill, being washed 
Arough by a rapid stream of water conducted upon it for the 

Eurpose, This is a point of great importance; and is regulated 
y the state of dissemination in which every ore is found. 
It is not the intention of tMd memoir to aetail the processes of 
dressing which are common to most ores, and, therefore, it may 
be sufficient to remark that, after being stamped, the tin ores are 
washed according to the usual mode, so as to separate the earthy 
■ mixture and as much of that of a metallic nature as is possible. 
An these operations are conducted with more than common care 
and accoracy ; for as tin ore holds such a lame proportion of 
2g2 
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valuable metftl, it is of course treated with every precaution to 
. guard ^sinst waste. 

Some metallic substauces will be found, however, which, from 
their specific gravity approaching neariy to that of tin ore, or 
cather exceeding it, cannot be removed by any process of wash- 
ing ; these are mostly decomposable by a red neat, which the 
oxide of tin will bear without alteration. ITierefore, after ag 
much has been done as possible' to render the ores clean on tlie 
dressing-floors, they are taken to the burning-house, which is 
furnished with small reverberatory furnaces, on the floor of which 
the ores are spread and Gubmitted to the action of a moderate 
and regular fire ; they are frequently turned over by an iron rake 
to expose fresh surfaces, and a considerable rolatihzation of sul- 
phur and arsenic takes place ; the former seems principally to be 
consumed, and the latter is condensed by long horizont^ flues 
constructed for this purpose. After the ores come from the 
burning-house, the process of dressing is completed by further 
washing, which is rendered easy by Uie alteration which has 
been produced in the relative weight of the substances. 

Copper ore is not unfrequently present in these cases, and, as 
it is in part converted into sulphate of copper, the water which is 
first used is preserved, and a person of copper obtained from it 
by means of iron. 

The great specific gravity of the tin ore, as I have before 
remarked, renders it possible with care to subject it to many 
operations in dressing without much waste ; and they are, there- 
fore, applied until the whole is generally so clean, as to yield a 
produce of metal equal to from 50 to 76 per cent. In this state 
they are sold by the miner to the smelter, who determines thdr 
value by asst^ymg a sample, carefully taken from the whole 
quantity. 

The furnaces for smelting Mine Tin are all of the common 
reverberating kind, aad are of sufficient size to hold twelve to 
sixteen hundred weight of ore. 

The charge is prepared by mixing it with a proportion of stone 
coal, or Welch culm, to which is added a moderate quantity of 
slaked lime ; these are turned over together and moistened with 
water, which prevents the too rapid action of the heated furnace, 
and which would otherwise volatilize some of the metal before 
fusion commenced. 

The heat employed is a very strong one, and such as to bring 
the whole into perfect fusion ; it is continued seven or eight 
hours, when the charge is ready to draw. For this purpose, the 
furnace is furnished with a tap-hole leading from the lowest part 
of the bottom, which, during the process, is stopped with clay or 
mortar, and under which is placed an iron ketUe to receive the 
metal. The furnace has also a door at the end opposite the fire- 
place, through which the slag or scoria may be raked out firom 
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the Bor&ce, while the tiD is flowing out by unstopping the tap* 
' hole. 

They are thus divided, and the tia is laded into moulds, so as 
to form plates of a moderate size, and put by for a further refin- 
ing. The 6\as, which rapidly hardens into a mass, is removed 
to a dressin^-noor, where, being broken up and stamped, it is 
washed, and a c^uantity of tin taken from it, which is called 
Prillion, and which is afleiwards smelted again. 

No operation in smelting is more easy than that practised for 
tin ores, nor is there any one ia which the reasons for the mode 
of treatment are go obvious. There are but two things to accom- 
plish in this first process ; to obtain perfect fusion of the earths 
so as to suffer the metal to separate easily from them, and to 
decompose the oside of which the ore uniformly consists. 

The addition of lime contributes to efiect the former, and that 
of carbonaceous matter or coal completes the reduction of the 
ore. The separation of the metal from the earths then takes 
place in the usual Tvay during fusion, by the difference in their 
specific gravities, the one precipitating to the bottom of the 
furnace, from whence it is drawn off by the tap-hole, and the 
other, floating on the surface, is removed in the manner I have 
described. 

The plates of tin, which are the produce of this smelting, are 
somewhat impure, and are more or less so according to the qua- 
lity. of the ore which has been used ; they are reserved until a 
sufficient quantity of them are obtained to proceed with the 
refining, wnJch is performed either in the same furnace, after 
ore-smelting is fimshed, or in a similar one, which may be 
reserved for the purpose. 

All the processes for refining metals in the fire must be per- 
formed by taking advantage ofsome property in which the metal 
operated on may differ from those with which it is alloyed, and 
which it is intended to separate from it. These differences may 
consist in the facility or di@culty of oxidation, in their tendency 
to volatilize, in the temperature required for fusion, or in their 
relative specific graviriei. 

Upon an attention to the two latter circumstances are founded 
-the operation for refining rin. The substances which are most 
to be suspected in the produce of the first melting, and which it 
is desirable to separate, will probably be iron, copper, arsenie, 
tungsten from the wolfram, which U>e miners ceul mock-lead, 
and a portion of undecomposed Oxides, sulphurets, or arseniates, 
and 01 some earthy matter or slag. 

The furnace for refining is raised but to a very moderate 
degree of heat, and the plates of tin being placed in it are suf- 
fered to melt very gradually, and the metal flows from the fur- 
nace at once into the kettle, which is now kept hot by a small 
fire placed beneath it. The more infusible substances will now 
be left in the furnace, and a further purification of the tin is 
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obtained by agitating it in the kettle for Eome time by an op( 
tioQ which they call tossitig : this is performed by a man witE a 
ladle, who continues for some time to take up iome of the 
melted metal, audpour it back into the kettle firom such aheight 
as to Btir up the whole mass and put every part into ihoUod, 

When this is diEcontinued, the surface is carefully skimmed, 
and the impurities thrown up are removed; tbese consist of euch 
matters as are lighter than the tin, but which are suspended in 
it, and', being disengaged by the motion, find their way to the 
top. In general, the metaJ is at once laded into the moulds, 
after the tossing and skimming is completed, but the produce of 
impure and irony ores may yet require tHat the tin be divided as 
much as possible from the mixture which may yet remain.. Tlu9 
may be effected in a great degree by keeping the mass in the 
kettle in a melted state, by which the parts which are heavier 
than the tin will sink to the bottom, and by leaving a proper 
portion behind, the tin will be materially improved. 

The last operation is that of pouring the metal into moi^ds^ 
which are usually formed of granite, and which are of such a size 
as to make it into pieces of somewhat tnore than three hundred 
weight each. These are called blocks, and are sent according 
to the provisions of the Stannary laws, to be coined by th^ 
Duchy Officers, and it then comes to maj^et under the name of 
Block Tin, or a certain part which has been treated with more 
than common care, is called Refined Tin. 

The making of Grain Tin from the ores from stream works is 
conducted in a manner altogether dj^erent, and remains to be 
described. 

I have pointed out the purity of these ores, as regards theii 
freedom from a mixture "of other metals, and I do not think 
it important here to describe the mode of separating them bj 
washing from the sand and gravel in which they are founc^ 
because the processes are very similar to those in use for diesS' 
ing otiier ores. The stream tin is generally made very clean, 
and is carried in this state to be sola for smelting, to establish' 
meats which are called Blowing-Houses, being thus distinguished 
from SmeltineHouees in which Mine Tin is reduce^, and the 
term is also descriptive of the process employed. 

The reduction of the ores for Grain Tin is performed by blast 
furnaces, and the only fuel used is charcoal. This mode of smelt* 
ing is exceedingly simple, and is probably the most ancient on^ 
as would appear from relics sometimes met with of furnaces oi 
rude construction, and in some of which the wind alone seems 
to have been depended on for urging the fire,. 

The furnaces now in use are similar to those met with foe 
«iueltiDe iron in foundries where the blast is used, and are fbnned 
by a cylinder of iron stuiding upon oae end and hued with dajr 
or loam. The upper end is open for receivii^ the fuel and on 
wbick ar« thrown alteraataly, utd a hole at Boan disUaca firoi^ 
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the bottom at the back of the cyUnder I9 provided to admit the 
blast, imd another, lower down and opposite to it. Buffers the 
metal to flow out regularly as it is reduced. 

A strong blast is Kept up by bellows, or, in more improved 
works, by pistons working m cylindei-s, and the air is conducted 
by a proper pipe so as to blow into the orifice in the furnace. 

The only purification it seems to require is to separate from it 
flnch substances as are mechanically suspended in it, and for this 
purpose it is laded into an iron pun or kettle where the fusion is 
kept up by a gentle fire underneath, and a complete agitation of 
the mass is effected by plunging into the melted metal pieces of 
charcoal, which have oeen soaked in water, and by means of aa 
iron tool, keeping them at the bottom of the kettle. The water 
in the charcoal is rapidly converted into vapour, which rushing 
through the metal, gives it the appearance of rapid ebullition. 
After this is over, and the whole has rested some little time, th6 
scum, which is thrown up to the surface, is taken off, and the tin, 
which is peculiarly brilhant in appearance, is removed by ladles 
into proper moulds to form the blocks in which it is generally 
sold. 

Grain Tin is, however, sometimes put into a different form by 
breaking it : for this purpose the blocks are healed to such a 
degree as is known to render the metal brittle ; they are then 
raised a considerable height fromthe ground, and, being suffered 
to fall, the whole divides into fragments, which assume a very 
peculiar appearaiice. ' 

The smelting by a strong blast is injurious to metals that are 
Tolatilizable by heat, as they have in this mode no protection 
from the slag, which in reverberating furnaces floats on their 
surface, and protects them firom oxidation and evaporation. 
The old practice of melting lead in what are called Ore Earths, 
is, on this account, giving way, and reverberating furnaces are 
coming into general use, by which the produce of mttal from the 
ore is considerably increased. Tin, though volatile to a certain 
degree, is not aflected bv the process in any important manner,' 
but as some flies offinwnitefumes, itisusualtocpostmctalong 
horizontal flue, which is made to comotunicate with and pass 
through a kind of chamber, in whicfaacQnsiderable.pattoftoesa 
fumes is condensed and collectedt ... 
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Article XIV. 

Analysis of Two Variettet of Native Carbonate of Manganese * 
ByM. Berthier. 

The existence of carbonate of maiigaQeBe has been long since 
stated by several chenaists ; but as some minemlogistH still enter- 
tain doubts on the subject, I think it may be useful to publish 
the analyses which I nave performed of two minerals uiat are 
essentiaUy composed of carbonate of manganeae. One of them 
is from Nagyac, and was sent to me by M. Cordier ; and the 
other, from Freyberg, was brought by IVI. de Rivero. 

The carbonate of manganese from Nagyac accompanies the 
bree of gold, tellurium, &c. ; it is very much mixed with lamellar 
ijuartz ; it is of a flesh-red colour, and transparent at the edges ; 
its powder is white ; it becomes brown by calcination ; it dis- 
solves in cold nitric acid, with the evolution of carbonic acid 
gas. The solution gives a yellow precipitate with the hydroBnl- 
pburets, which shows that no iron is present; it does not con- 
tain the smallest trace of magnesia. 

A portion of this mineral was dissolved in nitric acid, 0*21 of 

Jiuarts remained unacted upon. The manganese was separated 
rem solution by au hydro sulphuret, and the lime was afterwards 
precipitated by an oxalate, the calcined precipitate gave 0-043 
of lime. 

Another portion was treated with pure sulphuric acid, and the 
residuum was well dried to expel the excess b( acid ; this resi- 
dunm weighed 1*245; deducting 0'21 of quartz and 0'103 of 
sulphate of lime which it must contain, there remain 0-932 (rf 
of sulphate of manganeSR, equivalent to 0"443 of the protoxide 
of this metal. According to these experiments, and determining 
the quantity of carbonic acid by the deficiency, this minetal is 
composed of 

Quartz 0-210 

Protoxide of manganese 0*443 

Lime 0-043 

Carbonic acid 0-304 

1-000 
W\uch, deducting the quartz^ gives : 

Protoxide of^ manganese 0-560 

Lime 0-054 

Carbonic acid 0-386 

1-000 

, • Tiom the Aaiule* itt Mbca, 
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Or, 

Carbonate of maagaoese 0'905 

Carboaale of lime 0*096 

l-OOO 

• 

This result may be considered as correct, became, supposing 
pure carbonate of manganeBe to contain one proportion of car* 
Dome acid, it does not differ uiore than 0'005 from that whichit 
teaily contains. 

The carbonate of manganese from Freybei^ occurs abundantly 
in a copper (uid lead mine. It is amorphous, lamellar, and the 
lamineQ are slightly curved. Its colour is fleeh-red, ^translncid, 
brittle, easily scratched and powdered.' 

Besides oxide of manganese, it contains sonie oxide of iron, 
-lime, and magnesia. These four substances were separated by 
the usual means, and the quantities of iron, lime, and magnesia, 
carefiiUy ascertained. 

To deteimine the quantities of manganese and carbonic acid, 
a portion of the mineral was exposed to heat and air, in order to ' 
peroxidize the metals, and afterwards it was strongly heated to 
expel all the carbonic acid, and to convert the manganese to the 
state of red oxide ; the residuum weighed 0-665, the loss betn^ 
consequently 0-346. By deducting from the weight of the resi* 
duum the sum of tlie weights of the lime, magnesia, and perox- 
ide of iron, the weight of the red oxide of manganese is ascer- 
tained, from which uiat of the protoxide is deduced. 

On the other hand, by adding to the loss of weight by calcina- 
tion, the weight of the oxygen absorbed by the protoxides of 
iron and manganese, the proportion of carbonic acid is deter- 
miaed. The results were : 

Protoxide of manganese 0-510 

Protoxide of iron 0'045 

Lime 0-060 - 

M^esia 0-008 

Cacbonic acid 0-387 

1-000 
Or, 

Carbonate of manganese 0*822 

Carbonate of iron 0-073 

Carbonate of lime - 0*089 

Carbonate of magnesia 0*016 

1-000 
/This analysis agrees perfectly with the theoretical compositioil 
of the carbonates of manganese, iron, lime, and magnesia. 

It is quite evident that these four carbonates are merely mixed, ■ 
bat intimately so, in the minerals ftvoi ^agyac and FreyWg. 
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Article XV. 

Proceedings of Philosophical^ocieties. 

EOYAL SOCIETY, 

April25. — On the MechaniBm of the Spine, by Mr. Eaiie. 

Ot>servations on the Eclipse of August, 1821, by Mr. Dawei^ 

May2.—'0n the Nervea irhich associate the Muscles of the 
Chest in the Actions of Breathing, Speaking, and Expresuon^ 
.1^ Charies Bell, Esq. 

A short Account of some Appearances in the MoiHi 00 the 
24th of April, by Mr..Lawson. 

May, 9. — Experiments and Observations on the Newiy Pitclk- 
itone, and on the artificial Foimation of Pumice, by the Bight 
Hon. J. Knox. 

May 16. — On the Changes which the E^ unde^;oes during 
' InculMtion, by Sir E. Home, Bart. 

May 23. — On the Mathematical Laws of Electro-magnetism^ 
by P. Barlow, Esq. 

On the Heights of Places in the Trigoaometrical Smrey, by 
-B. Bevan, Esq. 

OEOLOQICAL SOCIETY. 

Feb. 15. — A brief notice wkb read, accompanying specimens 
t>f rocks from Bermuda, by Captain Vetch, MQS. 8^ 

Mr. Joseph Wood's paper, on the Rocks of Attica, was read. 
■ March 1. — An essay on the Geology of Nice, by M. A. Kisso, 
was read. 

Nice, the capital of the Maritime Alps, is placed at the foot 
of an almost insulated rock on the shore of the Mediterranean. 
The tract around the ci^, which is described in the present 
paper, is bounded on the west by the river Var, and on the north 
and east is protected by some of the last ranges of the Alps, and 
by the calcareous summits on the shore of the Mediterranean. 
Tne rocks within this tract are principally composed of hme- 
atone ; but on the west and north-west of Nice, tne surface of a 
large district cofisists of clay abounding in siUeeoos pebbles. The 
author describes these rocks in detail, aod states their local 
situation and boundaries. 

The calcareous t^^ct i$ composed of three principal varieties 
of rock: 1. Fiue-grained compact hmestune, dlstmguished in 
the couatry by the name of Paglione, which is of a bluish-giey 
colour, and becomes yeUowish, and falls to pieces by expotiue. 
It has in some places a granulated appearance, is of difficuU 
solution in nitric acid, andis not converlible into lime by calct- 
natioa; it contains the remains of a aumber cf marine o^anizB^ 
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bodies ftt present unknown in the Mediterranean Sea. 2. The 
" Calcaire Subalpine" of Biongniart. This rock is generally 
greyish-white, of various shades ; it is almost entirely soluble ia 
nitric acid, and afiords an excellent lime. ISTear the city, it is 
stratified ; the beds are inclined at an angle of about 40° with 
the horizon, and contain vast rents, crevices, and grottos. It 
abounds in petrifactions, which are enumerated by the author. 
3. A third kind of llmeEtoDe, incumbent upon those first men- 
tioned, is of a grey colour, almost even fracture, and of consici^r- 
able specific gravity and hardness. It exhales, when breathed 
upon, an earthy smell; is partly soluble in nitric acid, and by cal- 
cination forms a very strong lime. The author considers it as 
nearly the same with the calp of Ireland, described by Kirwan, 
and analyzed by the Hon, Mr. Knox. 

Clay marl, with chlorite (marae chlorit6e) is placed above thp 
limestones, and from the variety of its characters, and of the 
containine fossils, appears to nave been formed at different 
epochs : the most ancient is of an olive-green colour ; is mixed 
with grey limestone and chlorite ; and is distinguished W the 
;reat abundance of its fossils, which axe ^together different 

am those contained in the other varieties of marl. 

The marl (argile calcif^re), which succeeds the last mentioned 
variety, is considered by the author as similar to that which 
extends from Piedmont to the Appennines; and from thence, 
without interruption, to Abruzzo and Puglio ; and which in the 
Maritime Alps, obviously lies over the limestone, and descends 
from north to south, to form the chain of hills extending from 
Montcao to the sea. It contains shells in great abundance and 
variety, some having little or no resemblance to species at present 
known ; while the types of others are found on the acyoining ' 
sea. Many of the more recent species resemble those of Grig- 
non, and appear to have been deposited at the same era. Tae 
author descnbes several depots of such shells in the vicinity of 
Nice, and enumerates the species which they respectively coa- 
tain, amounting to more than 200, 

The pebbles (galets) mixed with, or incumbent on, the ma^l 
beds, form an extensive deposit, in layers, which generally ranee 
from north to south, and are inclineci at a small angle with t^ 
horizon. The pebbles ure composed of several kinds of lime- 
stone and sandstones, with petrifactions, quartz, greywacke, 
and various primitive rocks. Another class of substances, 
or compounds, comparatively recent^ but still of prior form^ 
tton to the latest catastrophe produced by the sea, consist^ of 
marble, breccia, puddioestone, sand, and clay. 

The marble, to whicn the title of Mediterranean has been 
^ven, from the great number of Mediterranean shdls which it 
contains, is a, very hard and compact calcareous breccia, either 
white or coloured, it contains the remains of vanuiB moUiiBca 

D.n.llzedbyG06g[C 



460 Pneeedings of Philosophical Societies. [Jo» E, 

and zoophytes ; the shells being in most cases squeezed toge- 
ther, but in other lespects in penect preservation. 

The puddingstone consisU of clay and sand, cementing 
TOnnded gravel and the remains of shells of existing species, 
almost all oroken down, like those on the sea shore af^er stormy 
weather, and mixed vith bones of quadrupeds and fish. 
■ Of breccia, several varieties are found in the.vicinity of Nice. 
The most ancient somewhat resembles the nagelRue of Switzer- 
land, and is found above the Alpins and Subalpine limestones. 
Hie most recent breccia has a cement of the Mediterranean 
limestone, or of reddish clay, and sometimes contains shells and 
fragments of the bones of various quadrupeds and of birds. A 
third variety of breccia contains only the remains of land shells; 
and a fourta, resemhhng that of Gibraltar, fills a cavern in the 
compact Umestone, and contains the remains of bones, teeth, 
and noms, much broken down, and so much decomposed as to 
retain their form and cohesion only by means of the cement 
which unites them. 

A very extensive deposition of whitish sea sand is found on 
the south side of the Bay of Villa-Franca beneath a reddish 
soil of several metres in thickness ; and the author enumerates 
nearly 200 species of shells collected at this place. A deposi- 
tion still more recent consists of argillo-calcareous earth of various 
shades of red, grey, and white ; and immediately above it is the 
Tegetahle soil. 

The author infers from the facts now stated, that the sea has 
been the sole f^ent in producing the various appearances and 
combinations of mineral substances, which he has described ; 
and he concludes by stating his opinions as to the nature and 
progress of the manne agency which has produced or modified 
the deposition of the several rocks, and of the fossil remains 
which they contain, 

March 15. — A notice on the Rocks of Attica, by Joseph 
Woods, Esq. MGS. was concluded. 

Attica is a promontory hounded on two sides by the sea, and 
divided firom the remainder of the Grecian continent by a range 
of mountains, the highest point of vtrhich, the ancient Fames, 
may be about 4000 feet above the sea. 

Within the triangular space thus defined are also numerous 
mountains very irregularly disposed. The basis of all the coun- 
try appears to consist of primary rocks, principally of mica slate, 
with granular limestone of several varieties ; these constitute 
the greater part of many of the mountains, and appear in the - 
pifuns wherever the rock is exposed to a sufficient depth. 

Above the primary rocks is a conglomerate, consisting of pri- 
mary substances, imbedded in calcareous paste which contains 
magnesia. 

A series of calcareous rocks^ including a compact limestoa* 
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of B splintery fracture, of various shades of grey and bufi^ forms 
the mass and superior parts of the rauge of hills which divide 
the plain of AtheDS. 

The hills of the Piroeus and Muoycbia are composed of a soft 
calcareous stone coutaiuing magnesia, and including organic 
remains. 

April 19. — A letter was read from Sir Alexander Cricbton, 
accompanying a specimen of fossil shells from the neighbour- 
hood of Tunbridge Wells., 

The basis of the country around Tunbridge Wells is weH 
known to be composed of ferruginous sandstone, and it would 
appear that the remains of organized bodies are very rarely 
found in it.' The specimen presented by Sir Alexander Crichton 
occurred in a quarry on the side of the Groombridge road, 
adjoining the property of Mr. Powell. The petrifactions which 
they contain are described as " occupying small cavities in the 
sandstone rock, which are filled with ovate-shaped masses of 
ironstone, apparently composed of sand and clay, and the casts 
of shells." 

The blocks of stone split easily, and on the surface thus dis- 
closed exhibit innumerable fine casts of shells, but in no instance 
have any remains of the shells themselves been found, the 
author states various considerarions to account for the appear- 
ances and situation of these remains. 

Sir Alexander Crichton subjoins a statement that in sinking 
a well recently at Tunbridge Wells, coal was met with at the 
depth of SO or 60 feet from the surface ; the latter, however, 
was so thin that it was not expected to be useful. 

A letter was read from the Rev. John Rogers, of Exeter, con- 
taining a sketch of the Qeology oi Haldon Hill. 

The road from Exeter towards Elphinstone, for the first mile 
and a half, consists of alluvial soil, containing silicious and all- 
iaceous pebbles ; to this, red marl succeeds, which is continued 
to within a quarter of a mile of the summit of Haldon Hill. The 
beds dipping NE. and NW. at angles of 6** to 10° with the hori- 
zon. The confitmctjon of the new road between Exeter and 
Chudleigh has recently afforded a very distinct section of some 
of the rocks, of which Haldon Hill near its summit is composed. 

Ascending the hill, the road is cut chiefly through the red 
mail, which, near the top, contains pieces of rolled granite, and 
of claystone porphyry of several varieties. These, with other 
substances, form a sort of bed, firom six to twelve inches thick, 
in which the porphyry- predominates ; and about a quarter of a 
mile from the nighest point of the bill, the red marl is succeeded 
by a bed of yellow sand; the junction being abrupt, without 
waving or intermixture. Above this sand, on every part of 
Haldon examined by the writer, abed of flints was found. 

Above the junction, the sand is traversed by an irregular bed 
of yellowish-grey sandstone, which, in some places, a 
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TJtreous quartzose aspect, and an olive-green colour, approach- 
ing that of Bome varieties of pitchetone ; the sand contains frag- 
ments of shells and coralliaes in considerable quantity. 

We defer a farther account of the proceedingBof this Society- 
till the apfiearance of a new Part of tneir Transactions, which is 
now in me press, and will be published within a few weeks. 
This part wul contain, in addition, to the papers of which an 
accoont has been already given in this journal, a memoir, " On 
the Kxcavation of Valleys hy diluvian Action, as illustrated by a 
Succession of Valleys wnich intersect the South Coast of Dorset 
and Devon," with a Map and Views, by the Key. W. Buckland, 
Professor of Geology in the University of Oxford, &c. &c. ; and 
*.' Additional Notices on the Fossil Genera Icthyoaaurus and 
Plesiosaurufi," with several Plates, by the Rev. W, Conybeare, 
MGS. 

We have great pleasure in informing our readers that the 
price of the Geological Transactions will in tiiture be considerably 
reduced ; the Society having recently taken upon itself the 
expense and risk of the publication, and consulted economy by 
the adoption of a fuller page, and the substitution of lithographic 
plates for engravings on copper. 



Artici^ XVI. 



1, Erratum in Dr. Thomson's Paper " On certain Saline Soltitions 
which majf he cooled, Sjc." ' 

(To Aa Bdittv of ths Jtaub </ PAOMtyM^ 
DEAR SIR, 
In the printiog; of a paper of toine " On certfun Saline Solutions 
which may be cooled, Sec." inserted in the Annalt of PhUoto^phg, 
▼ol. it), p. 169, ft mistake has been comtnitted of such magnitude as to 
trender the paper nearly unintelligible. On that account, I think it 
necessary to point it out to the attention of the xeaAet. The error it 
thH;— A pretty long paragraph which ought to have followed the word 
water, at the bottom of p. 170, has, by some strange nustake, b^n 
iosertedat the end of the p^r. The portion of the paper at preEent 
at the end, and beginnine with, " It will appear from what follows," 
in line 25, p. 174, ehguld he placed at the bottom of p. 170. 
I am^ dear Sir, yours truly, 

Thomas Thomson. 
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II. Compotitim of Formic Acid. 
Dr. Oobel saturated distilled formio Bcid whh oxide oF lead, aiid: 
fouod that the formate of lead contained 24'5 per c^it. of formic mM. 
Id heating 10 grains of formate Of lead with black oxide of copper.ui' 
a glaia tube, he obtained '5'4 Cubic inches of carbonic add gas, whlcSii: 
according to the state of barometer and th«iiionieter, were equal. t» 
3'922 grains of carbonic acid = 0*792 graioa of-carbon. The kI>M 
tube weighed after the experiment 3-55 grains leu that before, wuchi 
would make the water amount to 0'68 grain = (M)755 grains of h jdMfi 
gen. The composition of 245 grams of formic acid will, therefore, he u 

Carbon.. 0-797 

Hydrogen 0-075 

Oxygen.. 1-578 

2-450 
The formate of lead is composed of 

1 atom oxide of lead 107-5 

1 atom formic acid S4'9 

1 atom water ^ 8-45 

150-85 

One atom of fonnic acid =3 34'dnuist, therefore, be composed of. 

Carijoft. .: : 11-M 

Hydrogen.... 1-06 

Oxygen .....WW 

Whid) 'm equivalent t« 

2 atoms of oxide of carbon 26-1 

1 atom water 8-45 

34-85 

According to Dr. Thomson's numbers, fonnate of lead would b* 
Cfanposed of 

1 atom oxide of lead. IIS 

1 atom formic acid 37 

1 atom water 9 



and (he foroHc add composed of 

2 atoms of oxide of carbon 28 ' 

1 atom of water, 9 

I7 

IlL EffecUqfBoradc AcidontheAciduIoutMmtesofPotadi,^c. 

Dt. Zose baag engaged in some experiments aa the flndlwric add, 
and on the flnol>orate« (H die alkalies, observed thM a flduim of Auir 
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4^pota«hiD which the scid was in excesa, might be rendered alkalioe bj 
Ae addition of boracic acid. He discolved carbonate of potash in fluoric 
wad, and used to much of the acid that the solution reddened litmua 
pMer very sentibly, and the free acid did not disappear even when tbe 
■Mudoo had been kept boiling for a quarter of an hour. When boracic 
acid Uiat had been melted, dissotved in water and crystallized again, 
WM added, it easily ditsolTed. Now a solution of litmus showed mucb. 
\em acid thanbefoce. After the addition ofa new quantity of boracic 
add, no trace of free add could be found by litmua ; andafler afresh 
addition of boradc acid, the solution exhibited the appearances of 
dkali ; for a solution of litmus reddened by the above-mentioned Suate 
of potash became blue when mixed with a few drops of this solution. 
When the quantity of b<H^c acid was further increased, the solution 
became again acia. Not a trace of add was lost during this experi- 
ment under the form of vapour or gas ; far moistened litmus paper 
Ced above the liquid had not in the least changed its colour. Pure 
lie add and pure boracic acid, when mixed in difierent proportions, 
never showed any similar appearance, nor was it expected. 

A solution of litmus reddened by a solution of boradc add was 
mixed with another solution of litmus reddened by acidulous fluate of 
pota^, and a blue colour instantly appeared, llie same effect took 
place when ammonia or soda wasaubstituted for potash. Litmus paper, 
when reddened by th^ bifluate of potash, became red when put into 
8 solution of boradc add, dther in alcohol or in water. Litmus paper 
reddened by boradc add was turned blue by the acidulous fluate of 
potash, and the blue colour was again changed to red by another 
add. 

Syrup of violets reddened by the fluate of potash became, oit addi- 
tion of boradc add, first blue, afterwards green. Turmeric paper and 
logwood paper iuKred corresponding changes'of colour, so that all 
tests proved the disengagement ofthe alkali by the addition of boradc 
acid. 

This rery curious observation of Dr. Zeise seems dearly to prove 
that tb^ fluoboric add neutralizes less alkali than any one of its consti- 
tuent parts would saturate alone. Analogous, but not so remarkable, 
is the nypoaulphuric add which neutralises only as much of 8 base, as 
each ofitscompmientadds neutralizes separately. 

[Many of the facts here stated may be explained by Mr. Faraday's 
discovery, that boracic acid reddens tumieric paper.— £f^i2.} 

(See Institution Journal, vol. 6, p. 153; and vol. 11, p. WS.) 

IV. Atudstu o/Lepidolite. By Dr. C. G. Gmelin and Winz. 
Gmelin some time since obserrcd, that the lepidolite from Utoen, 
when treated with carbonate of barytcs, had acted upon the plutinum 
of the crudble, he therefore suspected it to contain lithla, and found 
it in the following way : He boiled finely powdered lepidolite with sul- 
phuric add to dryness, and dissolved the residuum in water. By slow 
evaporation, fine crystals of alum were obtained. Tlie remaining solu- 
tion was saturated with carbonate of ammonia, and after the removal 
of the precipitate, evaporated, and the salt heated to redness. The 
sulphate was dissolved, and after having deposited some traces of 
mangaiieae, it was mixed with hydrosuljihuret of ammonia, the excess 
of Which was iwnoved by beating the hquid. The sulphate was then 
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decomposed by iic«iate of barytes, tbe acetate evaponued, and bjbwtf 
converted into carbonate. All the Jithia and potaih were dusolvefl 
hy repeated boiling in water, the solutions evaporated to dryneaa, 
and tbe residuum was repeatedly washed with cold water to remove 
the potasb. »o that litbia only remained. 

Dr. Gmelin found that muriate of lithia gives e beautiful purple 
colour to tbe flame of burning, alcohol. The sulphate do«a the game 
when first dissolved >ix water, and then tbiQwa down by pure alcohol ; 
the alcohol bum* with a purple flame, and of course no strontiaa could 
be present in thia experiment. The flame with litbia from lepidolite 
from Rozena, in IVIoravJa, had green edges like that of the borates. 
Lithia of the lepidolit^ from Utoen exhibited this phenomenon much 
less distinctly 

V. Analysis of the Red Leptdolitejrom Moravia. 

It had been ascertained previously that this mineral) besides lithia 
and potash, contaimed silica, alumina, oxide of manganese, andfluorip 
acid. 

In order to determine the quantity of fiuoric acid, 30 parts at lepi- 
dolite were mixed with 100 parts of dry carbonate of soda, and kept 
red-hot during an hour, l^e fused mass was repeatedly boiled wrth 
water, mitil Ute water showed no trace of an allcali. Carbonate df 
mnmonia was now mixed with the solution, and while slowly evaporat- 
ing, a small qnantity of the same salt was occasionally added. Silica 
and alumina fell down, and were separated by a fitter. The liquid^ 
after having been saturated with muriatic aad, was kept warm for 
some time to expel the carbonic acid, which the water migtit have dili* 
solved, and th<n mixed widi pare ammonia and muriate of lltae in a 
well'Stdpped vial. A white bulky precipitate appeared ; It wat 
washed with the same precautions against the influence of carbmdc 
add, and, when dried, weighed S'7? Darts. Sulphuric acid occamoned 
the appearance of cspioos vapoun, mot had the smdl of fluoric ao^ 
and which corroded glass. 

Fluoric and j^osphoric acid being so frequenfly assoriatedln natm^ 
saine experimenta were made to detect the latter add. By e^Knure 
to heat, the fluoric and free sulphuric acid were expelled, and when 
ihe alcohol was poured on the remainmg sulphate ot lime, and after- 



ward evsmoTBted, there remained a substance which, after fusion, had 
a ^aas-tike appearance, wfaidi deliquesced when exposed to tbe air, 
ana was dissolved with the greatest racility in pure water : ia this b<^u- 



tion, limcwater caused a white precipitate. U wfls, therefbre, tAos- 
phoric add, and the phosphate of lime weighed OW part, wbicb, 
deducted from theabove quantity, leaves 371 ofSuaM of hme; accord- 
gin to BerzeUui, equal to 6-ldS3of fluoric add, or S'W per cent. The 
phosphate of Uiiie contained 0-003^7 of phiwphoric acid, or 0-1 12 per 
cent. 

Thirty parts of lepidqljte, fused in the usual my ^rkh potash, dis- 
solved in muriatic acid, evaporated to dryness, and wadied, gave 14-717 
silica, or 49-06 per cent. The hquid that held dw soluble parts in 
solution- was mixed with excess of pm'e potash, and almost the whole 
of the predpitate, which appeared at firqt, was ledmtived. The alka- 
line solution, whw> aeutinilized with'muriatic acid, and precipitated by 
carbonate of aaunasia, gave 10O8 alumina = 3361 per cent ; and tbe 

New Series, vol. in. 2 h 
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renuuning liquid not giving any jirecipitate by evapomtian, there conid 
ImTe been no glucina in the tninerat. The powder which remained 
undiiBolved by the potash consisted of 0-408 per cent, magneto, and 
1 -Vyi per cent, oxide of manganese, with a trace of oxide of iron. 
These two analyset give, therefore, the fallowing results : 

Silica 490S 

Alnmina. Sa-61 

Magnesia 0408 

Oside of manganese 1-402 

Oxide of iron Trace 

Ruoric acid 3*44 

FhoBphoric acid 0-12S 

88-043 

Experiments in order to ascertain the quantity of the alkaline 
bodies. • 

Sixty parts of lepidolite, mixed with 240 of carbonate of bar;f tes, 
were kept red-hot for two hours. The mass was dissolved in muriotip 
acid, the barytes thrown down by sulphuric acid, and at last sufficient 
carbonate of ammonia was added to precipitate all the earths and 
metallic oxides which had been dissolved. When the solution was 
afterwards evaporated, and the salt heated, there remained 12-7 of a 
sulphate. It still contained some oxide of manganese, and to remove 
that, it was dissolved in water, and then mixed with hydrosulphuret of 
ammonia. Now the alkaline sulphate still weighed I2'S6 parts, and 
by muriate of platinum, there was obtained 3-5165 Dotash = 6503 
sulphate of potash, so that there remained for the sul|ihate of lithia 
.5-857 parts. However, after having removed all platmum from the 
xolu^on, there remained 7*7 parts of pure sulphate of lithia, which Dr. 
Gmelio considers as the correct quantity, it being difficult to free the 
triple muriate of potash and platmum by washing, from all muriate of 
jilatinum. It is, therefore, probable, that the quantity of sulphate o^ 
potash is too great, and that it would only be 0-466 = 0-251965 pot- 
^, or 4-1866 per cent. ■ ' 

Supposing 100 parts of sulphate of litHiaio contain 27*99 lithia, 
thequautit^of lithia would amount to 3592 percent.: 100 parts lept- 
dolite lost in the fusion, in a violent heat,, 1 '947 per pent, which, besides 
water, certwnly consisted of fluoric acid and. silica., The composition 
•of lepldolite is, therefore. 

Silica ..... 49-06 

Alumina ,..;... 39-6i 

Magnesia 0-408 

Oxide of manganese 1*403 

Oxide of iron , Trace 

Fluoric add S'44 

Phosphoric odd 01X2 

Potash ■4-186 

Lithia 3-592 

Water and los 4190 

ioo«eo 

D:,t.:f:kv,G00g[c 
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An Biia]}^s was made express] v for the purpose of Mcertaining whe- 
ther lime existed in the mineral, md in that case, the fluoric add, 
perhapB* might be combined with it, as V&uquelin supposes ; but not a 
trace of Hme was found. 

la a comparative analysis of the lepidolite ftam Utoen, there wa* 
fimnd X'*82 per cent, of fluoric acid, and 0-7508 of phosphoric acid, 
and the mineral appeared to be mixed with quartz, upon which the 
greater hardnees depends. 

Rot had discovered fluoric add in the white mica, and MM. Gtme> 
lin and Vfinz found, in mica from Braddbo, near Fahlun, in Swedm, 
I-9512 percent, fluoric acid, but no phosphoric acid. 

Sulphate of lithia from the lepidolite, according to an analjsis by 
•OMate of barytes, consisted of 

Sulphuric acid. 72-52 

Lithia 27-48 

lOQ'OO 

According to an analysis by means of acetate of lead : 

Fet cent 

Sulphuric acid. 71*60 

Lithia 28-40 



It appeared, therefore, highly probable, that Arftredson and GmeliQ 
had overlooked another substance ii) the alkali of the petolite. In 
repeating the analysis . of petalite. Dr. Gwelip obtained so^. 

ArfWedson found sulphate of Ud)ia.COinp<»ed of 

Sulphuric acid. .-,........,..,. 68-65 

Lithia. ,.........'..'. SI -35 

TI. Dr. Gtndin on the ToarmaUne Jrom Karingibraika, in Sweden. 

When Dr. Gmelin was' at Stockholm in 1816, he andyzed the tour- 
maline fl»m Karingsbrakka, but bad a loss of more than 10 per cent. 
At that time he could not find boracic acid, though he had directed 
his attention to it. The great loss made him afterwards repeat hia 
analyats ; biit still he had a considerable deficiency, though not so 
great as formerly. He heated the powdered taormdine in the usual 
waywithcartjonateof barytes, dissolved in muriatic add, and obtained 
»iltoa in the ordinarv mode. 

He threw down all barvtes from the solution by sulphuric add, neu- 
tralized the excess of acid afterwards with pure ammonia, and i»edpi> 
tated the iron and alumina by carbonate of ammonia, and sepuated 
these two substances from each other by potash. 

The magnesia remained as a triple ultin the solution, which now 
was evimorated to dryness, and heated red-hot, dissolved again in 
water, wnen a small quantity of silica remained. The Uquid was thai 
decomposed by acetate of barytes, filtered, evaporated, and the aalt 
beated. The dry mass was washed with water to dissolve the alkaliae 
2h2 
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b*dieB, and there rewiUDed cariwDBte of bar^tes aod magseuB, which 
•gain were difsoived by muriatic acid, muccd with lulptuiric acid, 
filtared, evaporated, aul heated, and the quaotity of magoeaia 
ascertained. 

Tbe dkfdttie aoliitieii, afUir having been neutiaiiwd with aulpharic 
ftcid, waft evapwated ; dariDgtheevuxH^ian, iome crystalattflKvaoie 
ncid afifteared which were easily ditaolved by akohtd. 

The EolutioD of the olkaliQe sulphate showed by its cryrtalliaatioa 
Abat it BODtained potash and soda ; the ptesescc ot the latter waa also 
dearly shewn when tibe sulphate was converted into a carboqate, aed 
neutralized with Intaitrate of potaah. Beautiful crystal o( triplctsB- 
tiate of potash and »oda a^eared. Dr. Guelin reconmaa^ this 
method to ascertain the presence of soda hi the alkaliea &Bm u ' 

This tourmaliue was found to be compoeed of 

SUoa 38-92 

Boiacic acid.,' ......1.. .... 060 

Alimiina 33-24 

Oxideofiron T-SO 

MiqiBeeifc *flO 

Fotaih and soda 253 

Lfwaby heat 0-03 



A direct anii^fak by Bulpburic acid gave : ' 

fflie» 

Bor«cieaeid .,.,«, .,„.... 



..,, «-8« 

Oxideafiran. ,, gfH 

Magnesia. ., 847 

Fo£ah and soda S-12 



Tkf ^MMtat^ t(.htta»M acid wM not ascertained id Ifaebtttet aaahbis, 
^ad the gMtea Quantity of aiiica Wf be ea»i^ ex^aiaed, nrtlf bj m 
•■bU qtwatilty « iMeeampmcd niaarB^ and partly t^ tbe wcaayaai 
ti(tB*£a nMMHa paatJcm af gtaaa. 

tacnlMMlhewMiAy gcaat lea. Dr. Gmdih triad thgtt 
•itfaax)dc«Cc - . . 



i but no trace of carbonic add ^ipaarcd. 1i» 
Hmm^ it pa»i&l£ Uiat aonie earth in the tounnalme migbl n tku 
combination contain more oxygen than usual; tfiudausi twboaleAlba 
iwwilir with, cdnooitaated ■tllpriaak.-acid, but no aixr eaen* ibu of the 
-vnodati appeaaed.. IticMains, thceefm, atUl dabianamtf tkiasub* 
tmsa iff wUch esoapoa thjRBg Ae aaolyn^ bnt it amy hr patlj 
boracic acid, all methoda&r detefaaiBine ita i}Hmtit7 iHmmeEali besog' 
Aoficiteli. Dr.Gindiaprapiam aa die best nMM, t* facafctaaniia- 
Kiiewilli <!arbaaaae oi aodsi dindie in water, Ca preofitMe M tfx 
gaatfia fay nAnatt of jminnpit^ ta antarate thcsfliitian p arfe cri y iy 
irffeiie acid,, and then to pscetaitate' the boracic nd wiu aotrale m 
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Vfl. LawtpieAdd. 

In the 6th vtil. of Liatitu^n Journal, Mr. Oaimll published an 
icoount of tba acid formed by ttte olon' cosibmtioo o£ ethei, tad 
which, for reiHons that are well known, he denominated laupic acid. ■ 

The circuoMtaBfies under which ihis acid is generated, connected 
with the &xl that a given weight ot it combined with barytes, 
yielded almost precisely the same quantity of sulphate of bary- 
tes, as would be given by an equal weight of acetate of barytes, 
induced me to suspect that the acid in question was not 8' peculiar, 
but merely acetic acid ; the difference depending upan an ad- 
mixture of ether. Mr, Daniell has since repeated and published the 
results of hia experiments. — (Institution Journal, vol. 12, p. 64.) 
Several of theie 1 had an opportunity of witnessing, and was cer- 
tainly persuaded tJiat my fint impression was erroneous, aofl that the^ 
compound posseawd such properties, as entitled it to be considered as 
a peculiar acid. By continuing and varying his experiments, Mr. 
Daniell has, however, arrived at the cmduson, that the acid fiumed 
during the combustion of the ether i>, in &ct, the aootic; bid com- 
bined with a substance of a highly disoxjr'genizing nature, different from 
ether, and of a resinous quality, and which Mr. Daniell considers to be 
a««aipooad of hydrogen, carbon, and azote, and he has oamed it 
hydro carbtu^t of azote. It appears to consist nearly of 

i atoms of carbon SO'O 

I atom of azote...'. 17'5 

11 atoms of hydrogen...^.... li-5 

(Edit.J 

Vlfl, Pregervationof Anatomieai Specimens. 
Dr. Macartney, pf the Dublin University, has for some time em- 
ployed a solution of alum and nitre, for the purpose of preserving 
anatomical preparations. He finds that it preserves the natural ap- 
pearances of most parts of the body, more completely than spicits, or 
any other fluid heretofore need. The proportions of the alum and 
nitre, and the strength of the solution require to be varied according 
to cirbumstatices ; and in Order thoroughly to impregnate the anatomi- 
cal preparation, the liquor must be for some time occasionally re- 
newed. The solution possesses such antiseptic powers, that the most 
Siutrid and offensive animal substances are rendered perfectly free from 
betor by it in a few days.— (Med. Rep. xrii. p. 169.) 

' IX. Native Nilrate^ Soda. 

M. Mariano dc Rive^ states that a bed of nitrate of soda, several 
feet thick, and more than 40 leagues in length, has been discovered in 
Tarapaca, a district of Peru. In some places, the bed appears at the 
surface; it is sometimes in a crystalline state, but moat frequently 
mixed with clay .and sand ; it is deliquescent, and suffer* the same 
changes in the fire as nitrate of potash. The place where it occurs i* 
three days' journey from Conception, a port of Chili, and from Iquiqui,. 
another port, situate in the southern part of Peru. More than GO,O0O 
quintals have been already brought there for sale.— (Ana. de Mines.) 
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X. Quantitif ^ Ccpper raited in Cornw^. 
In SixMotithi, ending JimeSO, 1821. 
The produce of 64 minesj of which the follomng sre the six prinn* 
pal oQei, viz. 

Dolcoath 5679 tons 405 tow 

United Mines 4199 S9* 

Wheal Abraham, &c 4522 3S0 

Trakerby 2*97 955 

Consolidated Mines 2508 207 

Pembroke.., 1698 136 

21103 J723 
SSothermines 24927 2082 

46030 3807 
Produce of the ore, 8^ per cent. 
Price of copper, 107'. 6<. per ton. 

In Six Months ending Dec. 1821 . 
Hie produce of 74 mines, of which the following axe the six prisd' 
pal ones, viz. 

Ore. Coppa. 

Consolidated Mines. 6089 tons 540 tons 

UnltedMines.... :......;.. 5191 487 

Dolcoath: .:.... 5557 395 

Wheal Abraham 4417 342 

Pembroke. ...;... 2079 190 

EastCrinnis 1512 188 

24845 2142 
eSothermines 2755S 2565 

52398 4707 

General Return of Copper raised mi Great Britain andlrdmtd. 
One Year ending June, I82I. 

Toiu. cwt. qi. lbs. 

Cornwall 7764 JS 1 11 

Anglesea, about 500 

Devon 476 

Ireland, Wales, Staffordshire, 

Scotland, &c 740 2 2 16 

9480 17 3 27 

For similar statements for preceding periods, see Annals ^Pkiieit^ 
phtf, vol. i. New Series, p. 394. 
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Aiaicui XVII. 

NEW SCIENTIFIC BOOKS 



. A Practical Euay on the Strengtli of Cast Iron, and iu Application 
ia the Construction of Buildings and Machines. With new Experi- 
noenti, Tables, &c. Illustrated by Four Engravings. By -Thomas 
Tredgold, Civil Engineer. 8vo. ]0«. 

Lectures on the Jilenwnts of Botany. Part I. containing the Ana- 
tomy and Physiology of those Organs on which the Growth and Pre- 
servation of the Plant depend ; wiUi Explanations of the Terminology 
connected with these Parts. Illustrated by Marginal Cuts and Copper 
Plates. By Anthony Todd ThomBun, FLS. MRCS. &c. 8vo. 

A Case of Transverse Section of the Patella, in which perfect 
Osseous Union was procured ; with Observations. By George Field-- 
tng, MRCS.Ac. Is. 

A New and Classical Arrangement of the Bivalve Shells of the Bri- 
tish Islands. By W. Turton, MD. 4to. Twenty Plates drawn and 
coloured from Orieinal Specimens in the Author's Cabinet. 4i. 

The Fossils of the South Downs, or Illustrations of the Geology of 
Sussex. By Gideon Mantell, FLS. MGS. FRCS. Royal 4to_ 
With 42 Plates. SI. Si. 

The Naturalist's Guide for collecting and preserving all Subjects oC 
Nuural History and Botany ; intended for tne Use of Students and 
Travellers. By W. Swainson, FRS. & FLS. 12mo. With Two 
Plates. Si.6d. 



Arttcle XVIII. 
NEW PATENTS. 



G. H. Palmer, Royal Mint, for improvements in the production of 
heat, b^ die application of well-known principles not hitherto made 
use of in the construction of furnaces of steam-en^nes and of air-fur- 
naces in general, whereby a considerable saving of fuel is obtained, 
and the total consumption of smoke may be efiected. — Feb. 12. 

J, F. Smith, Esq. Dunston-hall, Chesterfield, for improvements in 
idressing of piece goods made from silk or worsted, or of both these 
niateriBts.-~Feb. 12. 

S. Davis, Upper East Smithfield, for an improvement upon the lock 
for guns, &c, enabling the lock to be used upon the percussion princi- 
ple, or with gunpowder, without charging tlie lock or hammer.— 
Feb. 12. 

T. Brunton, Commercial-road, for improvements upon the anchor. 
—Feb. 12. 

E. Peck, Liverpool, for machinery to be worked by water, applies- 
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ble to the moving of mills, &c. or for forcing or pumping water. Com- 
municated to him by R. Bulfcley.a foreigner. — Feb. 22. 

W. E. Cochrane, Esq. Somenet-itnet, Portman-square, for im- 
provements in the conitructioa of lamps, whereby they are rendered 
capable of burning concrete oils, animal fat, and other eimilar sub' 
ttanccB.— Feb. 23. 

W. Prickle, Mark-lane, for improrements in machinery for cutting 
out irregular forms in vood.&c. Communicatedtohimby J. P. Boyd, 
of Bonoo, in America. — March 2. 

J.Higgiiu, Eaq. Fulbam, for improrementa upon the oonstruetian 
of carriages. — March 2. 

C. Yai^ley, Camberwell ; for manufacturing glue from bonet, . by 
■ineass of steam. — March 2. 

J. Tliampioa, RegsBt-atreet, Wettmioster, for an imprarecient in thO' 
laetbad af preparing steel for the nuDuiacture of sptags for cacriago^' 
— March 2. 

J. Rathven, Edinbo^h, for a new metbod of procuring mechanical 
power.— Mvch 2. 

G. StrattoD, Hampstead-road, for an improved proceu of cmuumii^ 
MDoke. — March 2, 

J. Gladttone, Liverpool, for a chain of ■ new and Improved gob- 
Struction. — March 12. 

R. B. Bate, Poultry, fior improveaiMUa upon hydrometsra and sac- 
charometcrs. — March 21. 

W. £. E. Conwell, Ratcliff Highway, for an improvement in Ae 
ptwiaiatiea of a purgative vegetable w^— Much 21. 

S. KfthiiMfmi Leeds, for iroprovementt on amachiiMfondiearingand 
arnppmg woollen cloth.— MaKh 21, 

G.Stephenson, Long Beaton, Northumberland, foruuprovenente 
in steam-engines, — March 21 . 

R. S. Harford, Ebra Vale Ironwwlu, fmr an improvement in the 
beating processes in the manufacture of malleable iron. — March 21. 

W. Church, Nelson-square, for an improved apparatus in printing. 
— ^March 21. 

A. Clarke, Esq. Dron, Louchars, for an improvement in the boilera 
and condensers nf steam engines.— March 21. 

W. Pride, Uley, Gloucestershire, engineer, for a self- regulating 
apparatus for spooling and warping woollen, or other warps or chains. 
—April. 16. 

W. Daniell, Abocame, Monmouthshire, manufkcturer of iron, for 
certain im^ rovements in the rolling of iron into bars, used for manu- 
iacturingtin plates. — April 16. 

B. Cook, Birmingham, patent tube manufacturer, for a certaini mix- 
ture, or preparation, which may be used with advantage in preventing 
the damage of accident from fire.— April 16. 

J. Grinuhaw, Bishopwearmouth, Durham, ropemaker, for a method 
of stitching, lacing, or manufacturing, flat ropes by means of certain 
rotative machinery worked by a Bteank-engine.— April 16. 
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Articl? XIX. 
METEOROLOGICAL TABLE. 
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55 
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4 
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SO-29 
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56 
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5 
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52 
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54 


35 
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54 


30 
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52 


97 
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02 


IS 


9 
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51 


28 
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15 


10 
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30-15 


30-13 


49 
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11 
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30-13 


29-87 
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55 


40 
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5 


13 
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30-12 


29-98 


59 
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9 


14 
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30*12 


30-08 


65 


48 
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66 


46 
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59 
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8 


17 


S E 


30-03 


99-78 


5S 


45 


«. 


_ 


9 


IH 


N 
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56 
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— 


15 


6 


19 
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58 
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IS 


9 


20 
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39-81 


29-72 


59 


44 


— 


OB 


16 


SI 


S £ 


29-72 


89-49 


6a 


47 


— 


18 
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S 


2949 


29-44 


60 


39 


— 


06 


7 


23 
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29-70 
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58 


41 


— 


03 


4 


24 
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29-70 
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60 


47 


52 


10 


13 


25 
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89.93 


29-65 


68 


41 


~~ 


08 


11 


i€ 
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29-93 


60 


45 


^ 


04 
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30-31 
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63 


51 
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42 


— 


01 
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3025 


66 


40 


— 






30 


E 


3036 


30-30 


68 


39 


35 




17 




30-45 


29-40 


68 


27 


1-93 


2-44 





The obwmtJoni in eadi line of the table apply lo > 
b e g inn ing 1 9 A. M. on the daj mdieU(d ia the fitM c 
■be lemlt u included in the next following obMrrodou. 
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Fnrtlt MeMAi—l, BI«*k. !. A vei? cold vind «11 day : ■ luouhaloindicsTCib 
big. 3, Fiatt lunM canna. 4. Hik. 5. F^. 6. Qoudy ind fioo. 1. fine. 
8. Fine, villi occwan*! tiaaii : tome hul mbout firar, p. m, 9. White Aost : fine. 
10. Blok: iligbt liail tkiwen. II. Very cold winds cloudy. I!. Stonay. - 
13. .Cload;. 14. Fin«. 15. Cloody motning ; tuny t&ecaooa end ni^t, 
lis. Sboweiy (od Gne bI interTali. IT, Clondy. IB. Rain. 19. 0«ntle thaw«c«r 
biil in the eroung. SO. Clondyi fine. 81. Fine. 9t. Cloudy moiniiig: fine 
83. Sbowety. 84. Shoireiy. 85. Bhomsy. XS. nne: windy. 
38, '{9, 30. fine. 



Wud*: N,3| NEiOi E, 4; SE,3; 8,3; SW, Oi NW, 4; Tm. 1. 

Baromeler: Hem hei^t 

Fortheiomth 30K»a ini 

F<B the luBH period, endit^ die I4tli 30-I60 

Fol 18 dayi,' ending die lit (moon norA) 30-146 

Fin IS dayi, ending the lethOoooDuuth) SO'lltO 

For IS days, ending the 28th (mom north) SS-SSS 

niennometeT; Heanbcaght 

Foe the motub tmitP ■ 

Forlhelnnaipenod 41-TS3 

FoiSOdayi, the mm in Atiea 47-8T0 

En^iontioii. •-,. ....... l^in. 



lOonitra, Siraifiird, Fifth Mtntk, 86, ISn. R. HOWARDl ^ 

D.n.llzedbyGOOg[c 



INDEX. 



ACID, Brscnioui, nxciflc gnritr of, 
3W. 
— ^— ^— bondc, ipedfic ehiTitr of, 

■• binaele, (AECts of, od addolotu 

fluaUs of potuh, &C. 4S3. 

'— ' '-^TDof, «3. 



and dteteoKdogial otMcrrotiuM, M6. 



AIdenon,Uellt.onCo(^TeTe^)ck«t>,1^8. 
Atenadi, ilide of, Prat PUrjUi'i mount 

of, 393. 
AInm, aiulytii of, 16?, 1S8. 
Alnmiiu, on the Momic weight of, 161. 
■ " - nedGc grtTitf of, 309. 

AmIjOA of biBSB, 3S5. 

ofnuJaollit, 104. 
^— ^--.of ucitihnit, 102. 
, of vuiqaled lappet ore, 81 . 

■ of " the u»e of the hlowjape in 

chemical anatpii, and the examioatian 
of mineiali." B; J. J. Berzclius. 
Tmuliied with aout and additions, 
by J. O. Children, FHS. &c 3BT. 



^ Analoi 
S 469. 

\ Anenu 



new one, 10. 
dpjcdm. Dr. remarks on the influence of 

mtnitare in modifying the tpedfic gia- 

Tity of gasei, 383. 
Arow root, 391. 
Aneniate rfiron, propertiei of, 909. 

ni(^ properties of, 809. 

Arsenious add, ipedfic gnrity of, 39S. 
AnonUTetted hydrogen gas, on the prepo- 

nuion of, 393. 
Atttonomieal oburrationa, S3, 816, STS, 

306, 406. 
Atwoic wo^t of alumina, 161. 



K6. 



of ntei, dK, 



■ ' ■■ lampie, 4 

^ — oxalic, compOflition erf. Sib. 

lulphuric, quanti^ contained 

in ahun, 163. 

Adams, Mr. J. lules and eiamplM fbr 
the popetnal renewal of laaiea, 1&— 
demoDWtatioD of a ptopofdtion from 
8imtan*s Eudid, 109— on right angled 



- experiments and obserta- 

tioiu on a clock with a wooden pendu- 
lum, 406. 

oa a new anemometer, Itf. 

meteorolopcal journal, 

kept at BtDiheT Heath for I Sfi) , 9 1 . 
Berzeliut, H. ^atyiisof alum, 1S8. 
on the method of analyzing 

the ores of nickel, and on a new combi- 

tution of nickel with arsenic and »uU 

t>hur, aoa, 437. 
Biunuth, oxide of, speddcgrarityof, 39!^ 
Blackwall, Mr. Jolm, meteorotogieal ot>« 

servaliotu made at Cnuopiall, 87. 
Bodiea, electrified, dicdr retatitnu to eao^ 

ductJng power andtempeiature, 1. 
Bofudoiff, analyvs et two nmniOl min6. 

nla, 10!. 
Book^ new sdentiBe, notice of, TS, 15^ 

838,317,384,471. 
Boracic add, spedflc gnrity of, 399. 
B. H. obseivationB on Mi. Munay's 

paper on the dEcranpnitian et metaflic 

salts by the loaanet, 39. 

aniwer to Mr. Munay's reply, S8t 

Biande, W. T. Esq. analyris of black 

and green tea, 139, 
Biaaa, analysis of, 3SS. 
Breakwater, Plymouth, notice at, 76. 
Biigbtm, nmarks on the gedogy «f 

the clifik at, 181. 
Bristol, lilt of freshwater and landsbelb 

oecurringin the eniiroua of, ST6. 
Buckland, Rev. W. account of antediln- 

vian den of hysenv diacovend in Ynrk- 

ahire, 987. 
Buihey Heath, meteondogical jourtul 

kept at 91. 



Barometer and thetmometei, state of, dur. 

ing the TOlcanic eruption in ledand, 

405, 
Bath, Tcgetable remain* bond in a^uanr 




Fraf. 

„, 38. 
of thehv- 



Cws-cntct deieimiiud to be a 

(pu, IM. 
Cilcului, bumu, Uige one, 398. 
Cambridge Uniienity, '~ ~ 

Cqaotf, calorific, 

potheuiof, 16, 
CMbODBls of lime, cm the idutiaB of, 31B 

— ipedfic graiity of, 39!. 

H>dm compouiim rf, 170. 

CailweC of ""■fc'i] on tbe fbimation of^ 

801. 
Ceylon, Boaljtu of Pi. Divj'iucotuitaf, 

— minenljnuiiclkiMotlJfr— laline 

^loductioD of, 69. 
Chldno, J. Q. Esq. ootica of hit vfi 

on ibt alrme concreCunu found in tlie 

Golon of a jonng nan. Ti. 
blowpipt ezperinuott 

(ndiupoM^ 4S4. 
dltnine and bjiiogta, ^onUMou ex- 

plononof, 1S3. 
CUAe, Dr. on cadmium, and ill ont, 133 



« pnrirnce and ] 
a fii the (DclkUk 



Cook, in New Saath 

Con^HWidoa of walicadd, SIS. 
Com^etion, alvine, aoalftis of, TS, 
Cmmt, pcoioxide of, spaeifie gnn^ et, 

• phocphBteoC, canpoai&nD^ ISe. 

qiumdt]' 0^ nuMd in England, 

-' qofenti^ of, laifcd in ConiTill, 



inalyiij Q^ 8 
vitalliiK fixiD 



Cornwall, leauakB on the temperatnre of 

themiaeai^, 3BI. 
Cioton tisliiun, analvos of the Keds of, 

391. 

CnunpiBll, mcteoTolugioal 
made at, ST. 



D.I rffly to Ca oUoratiaGion Mr. He- 

np^'ithcny, a9l,3». 
Dalton, Hr. on the tdution of caibooate 

of lime, 916. 
DsTj, Sir H. fartSta reKardia on the 

magnedc phenomena produced by elec- 



-h1>( 



iIm Copley bkUIi to 
Capt. Salune, 13. 

a^potit bund 



pRoentiiv 



i, 199. 



. the 



— — Dr. aDalrais of hii aooouDt of the 
interior of Gey loo, and ita Jnbwhitmti, 
with savdi in that iiland, 63. 

DiaapoK. « the, 433. 

Doon, iluiee, (m a new mnhott of baDg- 

Dograig, akelKoaj of. Ml. 



Coloun, remark) on a peculiar impofee- 

tJonaTviaiiBlsilhnigiinl to, ISH. 
CombustibleB, nmpU oon-metalHc, their 



o.magaetitiii, htMoncnl sketch of, 
et^ Rev, J. 9^ on the nalhanaiical 



!ETq>oratioD, &emj ot, 16, 



Faraday, Mr. aketch of liii dUooveriei on 

electie-mupietimn, lit. 
FeneuOle and C^nai, analyiia of the nnfii 
' ofblad hellebore, 393. 
Fire, method of kinging, in the Sandwidi 

lalandi, \5b. 
Fiahei, anatomical diseoveriei reapecting 

tha Ofgan of heaiiRg in, 38 1 . 
FoTchhammer, Dr. acaniDt of a Tolouue 

eruption in Icdand, 401. 
FMler, WicVwth, Mr. aoabp^ "^ ^ 
' treaUK on Oieiecdaa <rf'theitniB&(nn 

NewcaatlcupothTyna to Cam FeQ, in 

CumbeilBnil, with nmaiki on mineni 

TCins,ftc 
Fox, Mr. R. W. renurka on Mr, Moyle'l 

observadoBa oa the tompciature of 

mmeainCtKiiwalltSSl. 



Om, olefiant, on, 31. 



woogic 



Omk, ipe^c parity of, nm*^ tat ±t U', ^eafiegMritjr of, 392. 

influena of maiMuteiiimodi^iag,881. Jcelaod, acoHiDi of Tokanic enntioB 

ettatOtOiyOainitvtoeAoioCbaBffOg, iii,40t. 

8a&. I Jew<dlei7, SingUwe, 71. 

Geoli^ of .ttiE dm It BagbUBi itnMrlu fttlbiraa ol humidi^ !□ modi^ing il^ 

oti, 187. qndfiegtavitf of Bucs, 809. 

' of the euCem put of Yoikihire, bMnmenti, itiiiind, impioTeiiietita in. 

3T5. 151. ^ 

of the Isle of Wight, Sf9. ifeu^xlt mstaaralcigical, km mt B^mt 

Oiddj.JG. C. &q. Wble af mWWBtogicil Heath for 1881, 9). 

result* in Comw^ 175. ■■■ ■ -7 ■ - . — XMoam- 

OnuiitemdvrHtla, ouUKluo^iiubed. . tei fbr ISSI, 389. 

dedindilurium, 313. Ircn, uaBUUe of, pnperticB of, 809. 

Outmowdei, mwuiAelDM li, is C^liBt r-^ BkHwric, uulpes a^ 71. 

Tft OB the tqatatioti of, tjita OStua 

■ >MWii,g5. 

H. IsleofWi^t,i»thegeoL)gjof,aS9r 



SmIw, Mi. W. H, .m llw uuln^ if 

biMB, 3S5. 
Kidd, Dr. on the pt^erdti of tkjipaiiEiM^ 

.. . ^ _. , MIBUIMIIMm KHIDUI BiK ' " 

atliHiautsi, ! 
aBTj ^ac, of Hnt&ld, ■M^BMiV HU. 
Hellebore, blKk, uuljittaf thtMOHirf', 

399. L. 
Henraath, J. Esq. tabid of IcmpeiBtiiTe, 

■nd > mathem^icil derdopnunt of the Lm^ris nartilnM tnd ^l-»JtjpI-, 

oases and Um of the r^™«— — " ptitajdianHMCe o^ 7T. 

rtidfaan b— jjd—d in mff— 1 rf Lnd, saidc ol^ wadfic oiari^ of, 39S. 

the hypnihaw ct tAwMc m ^ tm H) , • qiuDliqp(4iaiMliii£i^»Bd,Se& 

latent baat, &«. l6-4«maAs oa Or. — totphatoaricaABtiata ai, 151. 

l^imattH p^v on Ibe UfiMna tf LiaaM, mnral of; nilca tot, 18. 

liiiMlllj la B»Ji ft BM*«»eQfie«a. Lnndidile.aaalnUa^ 401— ad-aoalnk 

ri^ar8Me«,4ig. o<4U. 

• ifc. y. » cafcnnwi, aadiha Iima,MibMiaM,an^Hibitimi^31S. 

mwiMrf ■iiBiiaaitia ii^niyMa. td, nedfie graTity <£ 

HilM, J. F. ff . a^. Mthaii^aaaiM 908- 

ofiiaiftom«aMf«>a^M anriaof . ^edfit gtnity «f, 398. 

Ui vam <■ &B ■h u iia li w «l <m^ • tdptut* od^NibrAnn, nacifient. 

I ■ ■ ■ rj |- g -j '" fitfA,Sf 

Inau a iul «kMtk U 1I1111 iiiipaiaai, h 



n4mal9«fthe H. 

■yae*, awiw M ^ «■ inlaiMaTMt da MunetiBn, e ominnnit a ri ntt of, to inai in 

of fcenTarai, ia ya*«MrB, WT. fflferent parftiiaa, 98. 

B yfc » iBi , i ii /i i JJ i <p«aMalto<4l. Malac(ei,«iBd;nifl^l01. 

' ' ■ ma, UMuiiucttnL oit thaite- HazM^aM^ naMni^Minl 4iMa bst a^ 

pwatMoi^MS; ari. 

Hairat, Hr. W. on a Dew nMboi of 



r.:,t,:,:kv, Google 



478 In* 

Hathematiod ptinc^Ia of A am al gU- 

liiqibj', andiB,««5. 
M'Keenr, Dr. od tbi finnutiai rfiix in 

the bcdi rfriren, IBT. 
HcmoMt de h SoaM dc Ph^iiqH (I 

d'HiitdiK NatBidk de Oenen, HIO. 
Hereoiy, penmiie of, spcdfie gniTitr o^ 

3K. 
! (ulpliaTCI of, p rq w BM lwi of, 

994. 
»etal* (bund id CejrUo, M. 
— ^^imdietq»ndoaofhimftm:i, 05. 

• width decixiipi»F pcnnide of faj- 

ta, and aboorb part of the rajgoi. 



Nidwl, caAstet of, on the fbnnalian «^ 



- oxide (rf', ai 

ugale, oonqiantiTe aaatyBS «r the 

laodcienBiaita^ 192. 



dnwn, and abaorb pot oft] 
' andmamgage the irtnaiiwtfa, 
ISxUaaiafpai jonnul kept ■ 

Head), 91. 



Cornwall, 
HcIiCcn, 



53, SI6, 87fi^ 
ilagical, nude M 



12S. 

Onithorjndnu, oil the apun of, IS5. 
OxaGc aod, anapositioii of^ 3 1 3. 
Oxide of Iriamath, mdfie gtann' o^ 39Ki 

■ l«a, apetifiegnritf of, J9B. 

OvJca, mctalHe, thai actni on perozlda 

c^hydtogBi, 48. 
— of idckel aad oAdt, aaath«d at 




MUL SIt. oo the 

iudkel,t01. 
Uillec, Mr, Ii»t of ftahireter ud land. 
' afa^lii ocf^nin^ iri the enTiroin of BMa* 

tol, with obaerratknis, 81S. 
Slinerah, Flnniili, uialjaia nf, 101. 
SHinea in Comvall, obaerrationa on die 

tempeiaWre of, 308,415. 
MMstuie, influence of, in n>Ddi^4ng die 
' ^eC«:gtaTi^afBaaca,308. 
. . itniftrka on the infinence of, in 

nto^fVing the ipadflc gnnqr of gawa^ 

880. 
Modon* ^odueed. bjr die difference an ttie 

apedfle anvitvof bodiM, 406. 
Moyle, Mi.H.r. lDets)rDliwteal}<xiinal 

kmt at HebtoD, Cornwall, for ISfii, 
' n^-on the tempecature of ntltitB in 

Cornwall, 309,41 a. 



nnc, method of acb 



i,Dew, 157,318,391,4' 



Phillips, Hr. R. valj^ of vati^ated 
copperore, 81— maljFBSDf fdmr oop- 
peiore,Se6. 

• ~Mi. W. on theciTStiJlBefaBi 

of the raziegaled Dims an, 8S. 



Napthaline, pnmenita of, 144. 
Nepbdine, spedflc gtanty of, 398. 
liJeutialMriM, ob«erTMiotiao% 417. 
New Maltou, meteoralo^cal journal k^ 

at, 100. 
NidiDlI, Dr. ramadDBMi a peculiar hnpn. 



., IT-: ' 

Places, mean, of 46 Qrcenwuh Man, re- 
duced to Jan. I, lass, Aom iheoua- , 
logun, pnbliahtd in the Nautical Ahna. 
nac for iSSS, 04. . 

f]Mjba, Prof, im Idi iCataDunli rntect- 

: ingtbiUDiTemtrof.Cwabrid^lSS. 

Plymouth breakwater, notiee of, 76. 

Pdwdl, BaOen, Rer. •raount otmnttK- 
peiimeBta on the cammumcatiNl of 



. 9S. 

Protoxide irf copper, ^coflo pant; aCy 



Quinine, ^«p«ntiaD id, 15U 

Googic 



BMtner, meteorological, kept at New 
MidtaB, 100. 

~ le found in a quarryncai 



on Dr. Thomson 8 P'^^ "" "^ 

iaftunee of humiditf in nKKb^Fii^ (he 
H)edfle gtwily of gasea, U9. 

Bqjy to X. 89. 

Bescarches on the magnetic phencanena 
produced by electaidty, 1. 

Boistaiieit of ntei , with lemaiks im die 
appvatiu, ST 6. 

HesulU, meteoroIogicB], from dlumal ob- 
ierradoni kept at the apurtmenu of the 
Koyal Oeolngieal Society of Cocnirall 
foi 1S81, 175. 

RiTcn, fbmiatioa cf ice in die bedi of, 
187, 

Rocketo, Congreie, on, tSS. 

Rooms, ventiiatiim of, T6. 

Ruby, eflbct erf heat on Ibe colvaAig mat- 
ter of, 392. 



Saltpelte, process of preparing, in Ceylon, 
10. 

Salts, metallic, thor decompoddrai by the 
magnet, remarks on, 39. 

Sandinch Islands, method of kiodling fire 
iq.155. 

Sdiooleraft, Mr. obseivationii on his ae- 
ODunt e( the native copper on the south- 
em shore of lake Superior, &e. 56. 

Sedgvic^ Prof, on the geolfwy of thsldc^ 

<^M^^^ 3e9. 

Serrulaa, M. on the preparation of ane- 

ninRtted hydrogen gai, S93. 
Shells, freshwater and land, list of, ocenr- 

ring in tbeeUTinnuDf Bristid, 3T6. 
Shukburgh, Sir G. temeasniement of the 

cube, cylinder, and sphere, used by him, 

149. 
Kliea, spedSc granty of, 393. 
^ver, prec^talion of, by chlorine, 314, 
SHde of Alpnach, account of, 393. 
Sode^, OeidogieBl, ptoceediiiga of, SSi). 
■ Royal Qeok^ical, of Cornwall, 

proceedings vt, 313. 

■ " ■- analysis of 6n TransaC' 

tiansof,for 16S1, Partll.M, 143. 
^—~——^ promdings of, 78, 161, 

871, 31S, 391, 458, 
Soa*, carbonate, eompodliwi of, 110. 
^— mtiatt of; natin, 469. 
— — iDlpbatB, oaaqrasition of, 173, 
Sondi, Janui, Esq. on the ntean phMes of 

40 Diceovich ttan, lednccd lo Jan. 1, 



• 186!, from the catalDgoe paUiahed in 
the Nautical Almanac fbr 1983, 54, 

Sowerby, Mr. Q.B. w diaapore, 433. 

Spedfic gnmty of bodies, on the motions 
produced bj the diSerence in, 406. 

— g«*e«, on the infloence 

of moiituie in modifying, 309. 



Spriaga, hot, of St, Michael, 315. ' 

Steinhilit, analysis of, 108, 
StocMoH, Mr. meteoT^o^cal ionnul kept 
atNewMalton, 100. 

Bs of die hesry spat<it 



Stromeyer, 
Nutfii^ 



.393. 
St. Miehael, hot qttirigs of, 315. 
SulphaU of lima, speofic gravity of, S9S. 

■ — : soda, oomposilion of, ITS. . 

' Su^UT, ijMdflc gravity of, 398. ' 

Sulphutetof niereury,prepaiationof, S94, 
Sulphureta, metallic, their actiixi on pei> 

oiideofbydropen,48. ' 

Syenite and granite, on bb^ of, Inibei. 

ded in dilurium, ST3. 
Sylvester, Hr. on the motitms produced 

by the difference in the specific gravity 

of bodies, 403. 

T. 



CaMle, SI7, 

, . , StralfiMd, 

79, 159,839,319,399,473.. 

Taddei, Dr. preparation of sulphuret (J 
mercury, 394. 

Taylor, Joho, Esq. observatioiw on Mr. 
Schotdcraft's account of the native cop> 
per on the sonthem shore of Lake Sn- 
perior, &c 56. 

1 on the smelting of tin 

ore* in Cornwall and Devonshire, 449. 

Tea, green, and biKk, analysis of, 1^ 

Temperature of mines in Cvnwall, n- 
markaon, 381. 

Thenard, M. on the properties of peroxide 
of hydioseD or oxygenated water, 4 1 , 

Thomstm, Dr. experiments to determine 
the we^t of an atom of alumina, 161 
— analyvis of alum, 163— c«i certun 
saline soliitians which may be cooled 
widumt droosiling crystals, &c. 169 — 
answer to lie review of the ^th edition 
of his 8ptem of Chemistry in No. XXI. 
of the Journal of SdcBce, Literature, 
and the Arts, edited by Mr. Brande, 
848— on the influence of humidity in . 
modifying the speiHflc gravity of gasn, 
308 — conectian of erratum m his p^ier 
" on certain Saline S«tntic»s, ftc.** 
488. 

Tin, qouit^trfj-ndwdinEiif^aadjtSK 



,v Google 



WiDch, Ur. m blodn of granite, &c laC 
bedded in diluvium, 373 — on the geo- 
logr of the enttm pM «t YdrkafaiM, 






fWignrJin 



TentilMiaQ vS loamt, noticB Te^peetu^, 

16. 
VauD, raBukieo ■ peoidiuInMifaOion X. reply t^ij; Mr. HenpMh, EBl 

of, with regard to adoun, Ifia. 
Vidaauc enipiiiMi in Icdand, accooiU o^ 

401. „ 

Tauton, U. OB tlwpi^uUianof qoiaia*, 

"'' YeUoi 

Wtiei, dittilled, WB^ of ft cHluc iad 0^ 



s,*Dahnu 
— onUiea 



THEBNIX 

DEC » 1918 



.« Google 




^niiffid by Google 



3.n.iiffid by Google 



^niiffid by Google 



^niiffid by Google 



